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HE death of Sir Benjamin Longbottom. last week, 
like that of Ferranti in January last, came to 
many of us who are always interested in the - 

well-being of the electrical industry as a shock—one of 
those experiences which remind us of our human weak- 
hess and seem to demand a temporary halt from our 
feverish thought and action. 
Reflection need not engender a morbid atmosphere 
under such circumstances if we engage in it with the 
rmination to direct it toward a constructive issue ; 
therefore we may be permitted to occupy our opening 
pages to-day with thoughts which are expressed with 
the hope that losses such as those of Ferranti, A. W. 
Tait, and Longbottom will be regarded as a call to all 
possessed of the qualities of industrial initiative and 
rship to prepare themselves to render efficient per- 
Sonal service. 
; We may count the electrical industry as being from 


orty to fifty years of age. In each of the stages passed 
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in that period men of knowledge and influence have 
emerged. as circumstances have required and oppor- 
tunities have offered. Foundations were laid by some, 
others followed to relay them. Sometimes a decade's 
peculiar problems arose for the men of the next to solve. 
Some men had visions and ideas, and it fell to 
them to witness their realisation and attainment ; others 
had to leave it to successors to produce the fulfilment of 
their hopes. 

Ferranti had scientific visions, dreamed wonderful 
electrical dreams, and had the satisfaction of witnessing 
in great part their fulfilment; he worked for that 
end and with the knowledge that he was surrounded by 


' gonfident believers, contributory conditions, and abun- 
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dant ground for hope. 
‘4 Dreamer ”’ is hardly the term that one would 


choose in relation to Longbottom. Longbottom—the 
much younger man, the restlessly active and energetic 
spirit, the business organiser, ambitiously eager for the 
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success of his own manufacturing and trading opera- 
tions. Yet he was always looking ahead, preparing in 
his own affairs and in those of organised industry for 
something greater than had been thus far achieved. In 
that sense he was, little less than Ferranti, a type of 
dreamer that we require in these days, for the electrical 
industry is in the midst of problems, and men of varied 
types and temperaments are still sorely needed to 
guide us. 

Longbottom was only 25 years of age when le 
shouldered definite electrical manufacturing respon- 
sibilities, and as a producer of a special line of products 
he was all the time, from 25 until 53, facing the problems 
of a changing industry. If younger men among our 
readers feel that they are too young, let them take note 
of the early and consistent straightforward pursuit of 
‘* Benny ”’ as his friends called him. 

Ferranti and Longbottom were alike in that they both 
possessed the valuable quality of being candid friends 
and fearless critics. If they considered that things 
might or should be done in a better way, they did not 
fail to say so. They had difierent ways of expressing 
themselves—who would have had it otherwise ?—but they 
were equally frank and fearless, and after all it is easier 
to make progress thus than with less definite contro- 
versialists. 

The third recent loss to which we have alluded is the 
death of A. W. Tait. Quite a different type of man was 
he from either of these others! He came into the elec- 
trical industry many years ago from the profession of 
accountancy which is always producing men capable of 
business reorganisation, Many of our electrical con- 
cerns passed through the hands or under the influence of 
Tait, and he, too, gave special advice and assistance 
in the inner councils of official electrical organisation 
A man of wide knowledge of industrial and particularly 
financial affairs, not often before the footlights save at 
company meetings, yet if the full truth were to be un- 
folded it would be seen that he had contributed a large 
share to the position of greater efficiency which electrical 
organisation has reached in recent years. 

Two of the men whose qualities and abilities we 
have mentioned have left the field in the prime of life, 
53 and 54, respectively. We might have counted on at 
least another ten years’ benefit from their long ex- 
perience. Useful men both of them. Tired, over- 
worked men shall we say?—caught perhaps in the 
whirl of modern industrial life and conditions, but 
both of them leaving a record worth remembering. 
Both of them, it will be noted, began their public efforts 
in their early years, but that happened to be just the 
time when the industry needed them. Their work 
was achieved in the strenuous days of the war and the 
reconstruction period, but the conflict is still in progress, 
and we urge the younger electrical men reading these 
lines to qualify themselves to rise into those posts of 
influence and honour where they can perform sterling 
service to the industry which, with all its disappoint- 
ments, has prizes to offer. ‘‘ Where are our leaders? ”’ 
is sometimes asked impatiently; ‘‘ Where are our 
chances of becoming leaders when others are so long in 
possession? ’’ is another view of ambitious men. 

Do not the losses of recent months indicate both the 
need and the opportunity for the progressive develop- 
ment of many more leaders from schools of diverse think- 
ing and qualification? Valuable are the guidance and 
experience of our famous veterans and leaders, but let 
us all give a glad hearing to the newer voices and have 
an open mind for the serious consideration of ideas 
emanating from the newer schools. 


Ir is generally conceded that in order 

Rural Area to make supplies of electricity available 
Transformers, remuneratively to country dwellers 
rex every component part of the rural dis- 
tribution system must be chosen critically, but, so 
far as transformers are concerned, discriminative pur- 
chasers find their task no mean one, for, whilst in- 
dividual designs have materially improved in recent 
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years, it is not easy to select any single make that 
embodies all modern desirable features. Purchasers are 
accused of demanding the unreasonable ; manufacturers 
contend that they have been too ready to comply with 
users’ preferences, instead of offering them what the 
consider to be a good article, maintaining that they have 
been hampered by the multitude of diverse requirements, 
lor instance, one maker declares that in respect of some 
750,000 kVA of transformers, representing 1,705 
machines, over 36 different high voltages, 44 different 
low voltages, 88 different single-phase-rated outputs, and 
97 different three-phase-rated outputs were called for, 
apart from frequencies and ranges of tapping. The situ- 
ation has improved somewhat of late, of course, but even 
so almost 80 per cent. of the orders placed for distri- 
bution transformers are said to stipulate detail modi- 
fication in some respect or other. In contrast, American 
manufacturers are producing from 3,000 to 4,000 such 
transformers per week, all made to one set of drawings 
and a single specification, practically’85 per cent. of 
them of standard outputs. 

In this respect the April monthly discussion of the 
Overhead Lines Association was of concrete assistance. 
[It culminated, as is reported elsewhere in this issue, in 
i suggestion to appoint « committee of representatives 
of manufacturers nominated by the B.E.A.M.A. and of 
users nominated by rural electricity distributors, to 
attempt the definition of mutual requirements as out- 
lined during the discussion. ‘The proposal has been 
welcomed by both parties, and it is fitting that Mr. 
EK. W. Dickinson, rural electrification officer of the 
Electricity Commissioners, should have signified his 
willingness to preside over the committee, which, if suc- 
cessful in its object, should be the means of saving a 
considerable amount of money. 

Above all the proverbial fly must be excluded from the 
ointment prescribed in the present instance. If, and 
when, agreement has been reached, will those who are 
called in consultatively advise the issue of tender forms 
stipulating the approved apparatus, or will they be 
unable to resist the too-prevalent temptation to yield to 
personal preferences and make the familiar exceptions, 
proceeding to ‘‘ hereinafter provide’ at the usual 
length and in the customary detail? If that sort of 
thing can be avoided, it will be worth far more than the 
trouble involved in holding the proposed inquiry. 


It is hardly credible, but unfortun- 
ately true, that there are still businesses 
whose executives think that research is 
au matter for scientific cranks and fore- 
casting the affair of astrologers and in no way applicable 
to business. Taking no thought for the morrow, their 
motto is ‘‘ Sufficient unto the day is the evil thereof ”’; 
they leave the future to take care of itself. 

The majority of business men, however, have come to 
consider, even if they do not yet believe, that there is 
something in scientific management. That it may be 
possible by patient investigation to evolve technical and 
commercial systems of production which will tend to 
improve an article while lowering its cost ; and that the 
study of factors apparently unrelated to one’s particular 
affairs may enable the probable market demand to be 
estimated well ahead of the present time. 

Some such thoughts as these are encouraged by the 
address which Mr. John A. Crabtree delivered at the 
annual dinner of the Business Research and Manage 
ment Association of Great Britain last week, reported 
elsewhere in this issue. While some of Mr. Crabtree’s 
deductions may seem to be based on rather slender evid- 
ence, he is anything but a dealer in abstract theories. 
He has steadily and consistently applied his ideas n his 
own business, and the remarkable progress of that busi- 
ness is sufficient testimony to the soundness of his views- 
For this reason we commend our readers’ attention to 
the address, and would also remind them that Mr. Crab- 
tree recently wrote for us an article on ‘‘ The Britt 
Electrical Industry During the Next Decade ” (EuBC- 
Rev., March 14th, p. 479), in which the prospects were 
surveyed in an original manner. 


Scientific 
Business. 
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Shannon Hydro-electric Scheme. 


THE ELECTRICAL REVIEW. 


A descriptive account of the layout and equipment of the initial portion of the Ardnacrusha 
power plant built by German contractors for the Irish Free State 


River for the purpose of electrifying the entire 

Irish Free State with power derived from one 
station was first suggested by Dr. T. A. McLaughlin, a 
well-known Irish electrical engineer then associated with 
the Siemens-Schuckertwerke Gesellschaft in Berlin, who 
was subsequently appointed manager of the Free State 
Electricity Supply Board. The German firm submitted 
a scheme to the Free State Government in 1924. After 
prolonged and exhaustive consideration and report by 
a committee of hydro-electrical experts (one Norwegian, 
one Swedish, and two Swiss) it was accepted and a con- 
tract was signed in 1925. The Shannon Electticity Act 
was passed in the same year and the initial stages of the 
project were commenced in September, 1925. The 
scheme aims at supplying the whole of the Free State 
with electricity for light, heating, and power purposes, 
using the waters of the River Shannon as the motive 
power. 

The complete scheme is to be developed in three stages : 
(1) partial development with a plant capacity of 
90,000 h.p., being the one now practically complete ; 
(2) further development with a plant capacity of 180,000 
h.p.; and (3) the provision of additional water-storage. 


TT" practicability of harnessing the Shannon 
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a=The storage lakes. b=Pumping stations for partial development stage. 

c=Dam and water gate for partial development stage. d=Extension of dam 

for complete development. e=Head race. f=Power house with water gate and 
g=Tail race. 


Fig. 1.—Shannon River and Lakes. 


With the first 90,000 h.p. of plant it will be, possible to 
supply 153 million kWh in the driest year, and 288 
million kWh in a normal year. 


Dam and Head Race. 


The River Shannon, which is 160 miles in length, 
passes through three lakes, respectively, known as Loughs 


water-power development project. 


By CHAS. J. WEBB, A.LA.E. 


Allen, Ree, and Derg, fig. 1; in the first 125 miles there 
is a fall of only 55 ft., but in the next 15 miles from 
Killaloe to Limerick the fall is over 90 ft. The civil 
engineering part of the scheme is being carried out in 
three stages : (i) the first, lately completed, has included 
the lowering of Lough Derg by 2 ft. and the protection 
of the land on its shores, where necessary, by embank- 
ments ; (ii) further development involving a new weir at 
Lough Ree and the rebuilding of the Lough Allen weir ; 
and (iii) final development, in which the storage capacity 
of the three lakes will be increased by the further raising 


h= Machine room extension. 
g=Water gate tower. 

i= Water by-pass. 
d=Inclined lift. k = Sluice. 


a=10-kV switch house. 
b=Control room. 
c=100-kV outdoor. station. 


e=Machine room. 1=38.5-kV switch house. 


f=Penstock. 


Fig. 2.—Plan of Power Station. 


of the maximum water level of Lough Derg by nearly 
7 ft. 

The work has comprised the building of a dam a few 
miles below the outlet of Lough Derg at Killaloe, the 
level of the river having been raised by means of the 
dam about 25 ft. above the old level of the lake in order 
to divert the water to the power station along a canal 
about 74 miles long. The dam has six openings, closed, 
like the intake openings, by heavy steel gates. Even with 
one of the main gates closed, the weir will be able to dis- 
charge the maximum recorded flow of water in any flood 
period, and is designed to prevent the water in Lough 
Derg from rising higher than its normal winter level. 

The greatest depth of water in the canal is 37 ft., with 
a maximum width of 297 ft. at the surface. The bed 
is 104 ft. wide and the side slopes are 1 in 3. The in- 
take gates, which control the flow of the water from 
Lake Derg into the canal, are 82 ft. in width, 18} ft. in 
depth, and weigh 85 tons each. 

The head race, which is also being used as a navigation 
canal, terminates at Ardnacrusha in a weir over 300 ft. 
in length, containing six openings for the intake pipes 
(only three of which are at present in use), a lock for 
vessels, and an emergency outlet measuring about 
16 ft. 6 in. by 6 ft. 7 in., capable of carrying away the 
feed water of one turbine, viz., about 22,000 gallons 
per second. This outlet is closed by a segment valve, 
the operating mechanism of which is driven through 
differential gear alternating with a lifting motor of 


855 
t 
8 
h 
y 
t 
‘ 
8 
8 
f 
) 
| 
HY]. 
CESS ZA WS 
Lanesborough 
| x 
| Atlantic 
) 


856 


10.2 kW and a lowering motor of 4.6 kW. As a 
guarantee of reliability, these motors are connected to 
the 220-V d.c. bus-bars fed from the station accumu- 
lator battery. The control of the valves of the emergency 
outlet is governed by the consideration that it is im- 
perative to carry off the water from one turbine within 
the shortest possible time in the event of two turbines 
being suddenly closed down by their governors (servo- 
motors) owing to any falling away of a considerable 
portion of the load. On the one hand, without such a 
precaution the on-rushing water in the head race would 
become so turbulent as to menace the safety of any 
ships in the vicinity. On 

the other hand, the sudden 

cessation of the outflow ‘ 
from the two turbines — 
might cause the down- 
stream level to be so re- 
duced as to cause ships in 
that section of the river to 
become stranded. In view 
of the required opening 
period of, at most, 3 to 
5 seconds and a closing 
period of 60 seconds, the 
motor is not started by a 
controller in the usual 
way, ‘but by throwing it 
directly on to the supply 
at 20 per cent. reduced voltage. The series resistance 
for the lifting motor consists only of the 760-ft. cable, 
whilst the lowering motor is provided with an additional 
resistance. The contactor of the emergency valve can be 
operated by push-buttons installed in the control room of 
the power station and at the gate house, and also auto- 
matically by auxiliary contacts of the time relay on the 
main oil switch. The press-button control system is so 
arranged that the signal to open the valve takes preced- 
ence of all others. The time relays of the oil switches are, 
however, so adjusted by means of parallel resistances that 
they will only trip in the event of two oil switches open- 
ing simultaneously. The only exception is the 110-kV 
oil switches controlling the double transmission line to 


a=Final development water level. 
b=Initial stage high-water tevel. 
c=Initial stage low-water level. 
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Fig. 3.—Sectional View of Station. 
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control, one button being beside the drive and the second 
on the control switchboard. By operating the buttons 
the corresponding sluice gate is uncoupled from the shaft 
of the driving mechanism by means of a brake-lifting 
magnet, so that it can descend by its own weight, 
cushioned only by an oil dashpot, closing the inlet to 
the turbine in the space of 30 seconds. The position of 
the gates is rendered visible at the water gate by a 
mechanical depth indicator, whilst the upper and lower 
limit positions are signalled in the power house by pilot 
lamps. 

For the purpose of freeing the fine screens, fig. 4, of 
the inlet openings of the 
water gate from accumu- 
lations of floating rubbish 
a cleaning machine with 
three-motor drive was sup- 
plied by Escher, Wyss and 


Co. It consists of a tra- 
velling roofed-in gantry, 

ze on the upper platform of 
LM), Jy which the winding gear 
CZ driving motors are 


arranged. The actual 
cleaning rake moves in a 
cradle up and down an 
inclined bed in front of 
the screen, being held by 
the steel cable of the winch. 
The teeth of the rake impale everything adhering to, or 
between, the bars of the screen and deliver it into a 
pocket situated behind the screen and provided with 
power-driven opening and closing mechanism. The con- 
tents of the pocket are emptied at the completion of each 
upward stroke into a chute, thence into a mud hopper 
which moves with the whole machine. The electrical con- 
nections of the machine had to be so arranged as to pro- 
vide a high degree of interlock between the individual 
driving motors, ¢.e., the lifting, tipping, and travelling 
motors, and in addition to compel the execution of the 
separate functions in the right sequence, so that the 
machine could be operated by unskilled labour. To cover 
the whole width of the screen, the cleaning machine must 


d=10-kV switch house. 
e=Tail race high-water level. 
f=Tail race low-water level. 


Fig. 4.—Headrace Intake and Screens preparatory to Filling. 


Dublin, the opening of one of which suffices to cause the 


relays to act. The position of the emergency sluice valve 
is indicated by pilot lamps in the gate house, whereas in 
the power station the limit positions only are signalled 
by red and green lamps. 


The Sluice Gates. 


The sluice gates are of the vertical-lift roller type, 
operated by 7.5-h.p. motors, the end positions being con- 
trolled by limit switches mechanically actuated by the 
driving gear. The gates are further arranged for high- 
speed emergency operation by means of press-button 


be moved forward by its own breadth in 54 steps. The 
time required for one complete cycle, including the 
return of the machine to its original position, is roughly 
two hours. 


The Penstocks. 


As already mentioned, only three of the openings are 
so far utilised, they being provided with steel penstocks 
20 ft. in diameter and 145 ft. in length. The pipes have 
a slope of 31 degrees to the horizontal; at the bottom 
they bend horizontally and then taper gradually from 
a diameter of about 20 ft. to 15 ft. 9 in., at which point 
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they connect with the spiral casings of the turbine rotors. 
Although the inlet spirals are totally enclosed in con- 
crete, they are of such strength as to be themselves cap- 
able of withstanding the pressure of the water, the walls 
being from 4 to # in. in thickness. The sections are 
riveted on the inside to a speed ring for the purpose of 
strengthening the spiral casing and obtaining a stream- 
lined flow of water 
to the guide 
mechanism of the 
turbines (fig. 5). 


Turbine Details. 


When fully com- 
pleted the power 
station (figs. 2, 3 
and 7) will be 
capable of an 
aggregate output 
of 180,000 kVA 
generated by six 
sets, each of 
30,000 kVA capa- 
city, consisting of 
vertical-shaft tur- 
bines directly 
coupled to alter- 
nators. Hydro- 
graphical investi- 
gations and prob- 
able power de- 
mand determined 
the total output 
aid sub- 
division into six machines. In the initial stage of 
development only three of the six sets have been installed. 

Since Kaplan and propeller turbines are not built for 
such high heads as 100 ft., the choice fell on Francis 
vertical-shaft spiral turbines with a high circumferential 
speed corresponding to 150 r.p.m. This type of turbine 
is also well suited to considerable fluctuations in level 
of the tailwater, which is affected by the ebb and flow 
of the tide and varies by as much as 21} ft. It has been 
possible to arrange the turbine runners at such a height 
that a moderate suction head is preserved at the lowest 
tidal level. In spite of this, it was found possible to 
avoid the danger of blade corrosion to which turbines of 


Fig. 5.—Spiral Turbine Casings under Construction. 
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a water consumption of 22,650 gallons per second. 

The cast-steel runner of each of the Voith turbines is 
13.8 ft. in diameter and weighs 20 tons. The total load 
of the revolving parts, together with the water pressure 
of the turbine runner, is carried by means of a Voith 
segment thrust bearing capable of carrying a maximum 
load of 500 tons, the diameter of the cast-iron bearing 
rings being about 
6} ft. The speed 
rings, which are 
in two, parts, con- 
sist of solid steel 
castings, compris- 
ing upper and 
lower disks con- 
nected together 
and strengthened 
by twelve upright 
struts so designed 
that they will be 
of least resistance 
to the waterflow. 
Connected to the 
inside flanges of 
the speed ring, 
above and below, 
are two further 
disks which house 
twenty-four mov- 
able guides vanes, 
approximately 
4 ft. 3 in. high, 
for regulating the 
waterflow to the 
turbine runner inside and controlled by the oil governor. 
The water enters the runner in a horizontal direction and 
leaves it vertically through a steel draught tube, which 
tapers in diameter from 13 ft. to 15 ft. 9 in. over a dis- 
tance of 7 ft. 2 in. The object of using a steel draught 
tube is to ensure a good connection of the turbine with 
the foundations ; the tube is completely concreted in and 
securely held in the correct position by riveting to 
several rag bolts. To facilitate inspection of the runner 
a watertight door is provided in the centre of the 
draught tube. 

The Escher-Wyss turbine is very similar in size and 
construction, several of the large parts of the three 


this type are liable. Two of the turbines were supplied 
by the J. M. Voith Co., of Heidenheim, and one by 
of 31,000 h.p. at 150 r.p.m., whilst at the maximum 
Escher, Wyss & Co., of Ravensburg, Germany. At an 
average head of 93 ft. 5 in. each turbine has an output 
head of 111 ft. 7 in. the output rises to 38,600 h.p. with 


machines being interchangeable. There are 15 runner 
blades made of 30-mm. sheet steel and 24 moving cast- 
steel guide vanes, the latter being supported on spindles 
connected to the governor ring. The cast-steel runner 
wheel with cast-in sheet steel blades has a maximum 
diameter of 14 ft. To protect the wheel so far as is 
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possible ; against wear at the clearance, special steel 
rings are provided on the hub disk and on the outer rim, 
which .are easily renewable. The guide apparatus is 
equipped with cast-steel blades provided with cast-on 
journals on each side, of which the upper one serves at 
the same time as the connection to the regulating ring. 
The turbine shaft is supported in a white-metal bearing 
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a=10-kV switch house. 

b=Line to 110-kV outdoor station. 
c=Contro! cupboard. 

d=Cables. 

e=Cold air inlet. 


Fig. 7.—Sectional View of Power House. 


j=Regulator gangway. 
=Hot-air outlet. 

=110-kV transformer. 

k=Oil and cooling-water pipes. 


automatically lubricated by a small gear pump arranged 
in the lower oil reservoir. The massive bearing block 
also serves as the support for the regulating ring, which 
is connected by means of tension rods with the two servo- 
motors of the regulating mechanism. The servo-motors, 
which perform a total regulating work of 115,200 ft.-lb., 
receive the necessary oil under pressure from special 
pumps driven by 60-h.p. electric motors. Another pump 
supplying the oil for the thrust bearing is fixed above 
the latter. 

Special precautions are taken to ensure that the guide 
vane journals are well lubricated. The servo-motors are 
controlled by a governor on each turbine at the level of 
the turbine-room floor, where there is a tachometer, an 
indicator for showing the position of the guide vanes, 


and various other operating instruments. The oil for 


the servo-motors is supplied by motor-driven gear pumps 
arranged, together with the air chambers, in a passage 
at the same level as the servo-motors. The pumps are 
interconnected and two are capable of serving three 
machines, so that in the event of a pump failing the 
supply of oil will still be maintained. An Escher-Wyss 
auxiliary turbine of an output of 235 h.p. drives a 
spare pump connected with the oil pipe-lines, and also 
a generator on the same shaft. The pump runs simul- 
taneously with the main generating sets and serves as 
an additional standby, whilst the generator provides 
electricity for the station requirements and for auxiliary 
purposes in the event of the main generators being put 
out of action. The auxiliary turbine is fed with water 
by a separate inlet pipe about 2 ft. in diameter with 
its own grid and sluice gate. The pressure of the oil 
used for the servo-motors is 25 atmospheres. 

Special care has also been taken to ensure an unin- 
terrupted supply of water for cooling the main turbine 
thrust bearings and the oil pumps. Not only is the 
lubricating oil for the former circulated continuously 
through a cooler, but the thrust bearings themselves are 
also fitted with cooling coils which, in the event of a 
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breakdown of the main cooler, will enable the machine 
to run for two hours without exceeding the permissible 
temperature of the bearings. Since the Shannon River 
water is very free from impurities, it is possible to take 
the cooling water directly from the head race. The cool- 
ing water of each set passes through an illuminated in- 
spection glass to a funnel placed in the regulator gang- 
way, so that it can be kept under continual obesrvation ; 
all water and oil pipes are laid in open ducts and the 
discharge oil pipe can be connected to purifying plant 
in the basement of the building. 

Owing to the extensive area which will be covered by 
the turbine house when it is fully equipped, it will be 
necessary to provide an additional station-service tur- 
bine and a second stand-by oil pump. When it is com- 
plete, the total length of the turbine-house will be 
roughly 330 ft., and it will be impracticable to supply 
the whole of the turbine governors from a single oil 
pump placed at the end of the pipe line, as the loss of 
pressure at the most distant point would be excessive. 


The Tail Race. 

The tail race (fig. 6) is 1} miles in length, 72 ft. wide 
at the bottom, and 42 ft. deep, the discharge into the 
River Shannon taking place at Parteen Lax. The bed 
of the tail race has been so designed as to reduce the 
velocity and swirl of the spent water, but after a distance 
of about 328 ft. it has practically a level bed. The navi- 
gation locks on the south side are divided from the water 
canal by a rock wall, and consist of two deep locks to 
enable boat traffic to surmount the 105-ft. difference in 
level between the head and tail races and thus render 
both. canals navigable from Limerick to Killaloe. To 
facilitate cutting off the water in the tail race for the 
inspection and repair of the turbines and outlet pipes, 
a travelling crane has been mounted on the gallery above 
the exits of the outlet pipes, by means of which heavy 
shutters can be lowered in grooves in the surrounding 
concrete walls; the lifting and travelling motors are 
fed by flexible cables. A portable pumping set is pro- 


Fig. 8.—Generator Set on Test Bed in Berlin. 


vided which can be placed in position over the exit pipes 
by means of the crane jib; it is driven by a directly- 
coupled d.c. motor of 55 h.p. with a built-on starter. 


Generator Details. 


One of the generators is shown in fig. 8 undergoing 
tests at the Siemens-Schuckert works in Berlin. Each 
has a capacity at a power factor of 70 per cent. of 30,000 
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kVA and normally generates 10,500 V at 150 r.p.m., 
being designed for a variation of plus or minus of 5 per 
cent., the full-load voltage being thus 11,000 V. The 
guaranteed efficiency is 95.5 per cent. at full load and 
94.2 per cent. at half load without bearing friction. 
The large rotor was built up in three sections, each hav- 
ing on its periphery two rings of high-quality alloy steel 
designed to withstand the centrifugal action of the forty 
screwed pole pieces at a rotor speed of 115 per cent. 
higher than the normal. The pole pieces, which are 
internally cooled, are wound with mica-insulated flat 
copper wire. 
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Each generator casing was’ ‘built of cast iron in four- 
sections supported by an equal number of connecting 
sections on solidly-fixed joists. The casing has been 
made of sufficient strength to support all the rotating 
parts and the cover plates; it is also so made as to allow 
of the admittance on two sides to the upper part of the 
rotor of a certain quantity of the fresh air drawn in 
from the turbine pit. The heated air emerges through 
holes in the casing and is drawn into channels which 
conduct it outside the building ; ‘‘ outside ’’ mechanism 
is not used for air circulation. 

(To be concluded.) 


The Design of Busbars and 


Connections.—I. 


Considerations affecting the use of different types of conductors 
and cables in outdoor sub-stations. 


By H. E. HUTTER, 


sub-stations differs in a number of important 

respects from indoor practice. The greater 
clearances required out of doors result in much longer 
spans between supports than with the same rating in- 
doors, and connections are exposed to a greater tem- 
perature range, which for design purposes in this 
country may be taken as varying from —6 deg. C. to 
50 deg. C., with various wind and possible ice loadings. 
Against these must be allowed the great reduction in 
the stresses set up on short circuit, since these, 
with the clearances required electrically between the con- 
ductors, are practically negligible, and can, for single 
phase short-circuits (which are usually the most frequent) 
be calculated as follows: F=5.4x1*x107/d, where 


T HE design of busbars and connections for outdoor 


Fig. 1.—Bus-bars on Post-type Insulators. 


F=maximum force of repulsion in lb. per ft. rum, 1= 
the initial r.m.s. value of the total current in amperes, 
d=spacing in inches between centres of the conductors. 

Methods of Supporting Conductors.—The usual 
methods of supporting the conductors are illustrated in 
figs. 1, 2, and 3. Fig. 1 shows a rod or tube sup- 
ported on post type insulators ; fig. 2 (a) a cable strained 


between tension insulators at each end of the structure - 


and supported at intermediate positions by post 
insulators; fig. 2 (4) strained between each bay; and 
fig. 3 a tube supported at each bay by tension insulators 
hanging vertically and located at each end by three 
strings arranged like an inverted Y in a vertical plane. 
There are no fixed rules as to the use of any method; 
cable can be strung as in fig. 2 for low voltage work, or 
tube can be used for the very highest voltages, while the 
method in fig. 3 has been used for some large stations in 
America, but it requires a large amount of extra steel- 
work. 


Rod and Tubular Conductors.—The selection of a suit- 
able conductor depends on the current carrying capacity 
required and the mechanical strength to keep the de- 
flection to a low figure under the worst conditions of 
loading. If excessive sag is permitted, water will drip 
off the centre of the span on to apparatus below, with 
the risk of causing a flashover. For high voltage work 
a diameter large enough to prevent the formation of 
corona under bad weather conditions is required ; visual 
corona should not form with a voltage less than 20 per 
cent. above normal. The deflection for any condition 


YN 


Fig. 2.—Conductor Supports between Bays. 


of loading can be calculated from the formula, p= 
5 w L°/384 £1, where p=deflection at centre of span in 
inches, 1=0.049 (p*—d*), L=distance between support 
centres in inches, and w=total uniform load of con- 
ductors. The maximum deflection under fair weather 
conditions should not exceed the diameter of the con- 
ductor. The deflection obtained is correct for con- 
nections supported at each end; for intermediate spans 
the deflection should be taken as 1/5 of this figure, but 
if there are only two spans with three supports the pro- 
portion becomes 2/5. A copper conductor has approxi- 
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mately 100 per cent. greater deflection than the same size 
of steel, and for the lower voltages and heavy currents 
copper tubing of electrolytic grade is usually the most 
suitable, the size of tube being chosen with regard to its 
sectional area and the unsupported leagth between the 
supports. For the larger sizes it is usual to order to 
steam or iron pipe sizes. 


TasBLe 1.—PRopeRTIES OF MATERIALS. 

Relative 
Modulus of Relative modulus of 
elasticity. weight. elasticity. 


15,000,000 1.000 1.000 
11,000,000 0.299 0.734 
28,000,000 0.888 1.870 


Weight 
Material. per cubic in. 
Copper 
Aluminium ... .0955 
Steel ... «2884 


2.—Copper Tusine Data. 
Sag in inches for different spans. 
15 ft. 80 ft. 


3 
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Fig. 3.—Vertical and Y-insulator Supports. 


With the higher voltages and consequent increase in. 


bay centres, a material is required with greater 
mechanical strength ; the most usual is iron pipe, data 
for which is given in Table 3. 


Taste 3.—IRon Prive Data. 


Iron pipe Out. Sag in inches for different spans. 
size. dia. Amps. 15ft. 20 ft. 25 5 ft. SO ft. 35 ft. 


2 in. 2.375 in. 322 .8 .70 180 3.60 
Min. 2875in. 511 12 438 107 220 400 
3 in. 8.500in. 670 10 33 80 1.65 3.00 
34in. 4.000in. 800 10 60 128 2.30 
4 in. 4.500in. 950 — 50 100 1.80 


Aluminium tubing is seldom used for busbars, but 
very often for connections with a.c.s.r. for the busbars. 
When connecting copper to aluminium, the greatest care 
must be taken to prevent troubles due to 
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TABLE 4.—COPPER-SHEATHED STEEL TUBES. 


Maximum length Approx. 
External Minimum Minimum of composite tube weight per 


diameter com- thickness thickness with min. thick. foot of com- 
posite tube. of steel. of copper. of copper. posite tube. 

1 in. .092 in. 048 in. 16 ft. 1.352 Ib. 

i in. .048 in. 16 ft. 2.134 Ib. 

.060 in. 20 ft. 3.168 Ib. 

060 in. 20 ft. 4.304 Ib. 

.060 in. ° 20 ft. 5.562 lb. 

.060 in. 20 ft. 6.948 lb. 

.060 in. 20 ft. 8.612 Ib. 


Fig. 4.—Cellular Bus-bar Conductor. 


Greater lengths can be made, but the thickness of the 
copper must in that case be increased. 

Cable Conductors.—The essentials of a cable busbar 
are current carrying capacity, and, unless for lower 
voltage work, a diameter large enough to prevent the 
formation of corona. The mechanical strength is usually 
of no great importance, as the smallest size to meet the 
foregoing requirements invariably has a tensile strength 
far greater than is required for a factor of safety of 
2 on the ultimate tensile strength. The most usual 
materials are stranded copper or and a.c.s.r., full parti- 
culars of which are given in most pocket books and are 
not repeated here. 

To meet the requirement of large outside diameters, 
several patent forms of conductors have been developed. 
Bolton’s cellular cable, illustrated in fig. 4, is composed 
of a number of hollow tubes made up of strip bent in 
circular form with an open joint, combined, if required, 
with a number of solid wires. The cable can be coiled 
around a drum without the strands opening out, and is 
made in lengths up to half a mile. Fig. 5 illustrates a 
different construction made by the Anaconda Copper 
Co., of America. A line 156 miles long, using this 
material, has just been erected in Italy. The con- 
ductors consist of strands wound over an H-section core; 
a similar cable is made by the Pirelli-General Cable 
Works, Ltd., but having a helical strip core. 


TaBLE 5.—Bouton’s CeLLULAR CABLE. 


O/L Equiv.cu. Weight lb. Break 
dia. section, per 1,000 ft. stress. 


lin. .3sqein. 1.237 12,700 37 hollow copper strands. 
lin. .3sq.in. 1,580 18,600 18 solid copper, 19 hollow brass. 


The first cable referred to in Table 5, with 37 hollow 
strands, has been used for busbars and all strained con- 
nections on the 132-kV sub-stations of the Scottish grid, 
and the second cable for the same work on the South- 
East England grid. The cable made by the Pirelli- 
General Co. to the following particulars is being used for 


Construction. 


electrolytic action when moisture is pre- 
sent; a new material suitable for this 
purpose is the copper-sheathed steel, 
which has been put on the market by 
Stewarts & Lloyds, and developed in 
conjuuction with the B.T.H. Co. It 
consists of a cold-solid-drawn steel tube, 
over which is drawn an electrolytic 
copper. tube of sufficient section for the 


current - carrying capacity required. 
The closest contact is maintained between 
the copper and steel throughout the 
length and circumference, and copper 
caps are brazed on at each end to prevent the ingress of 
moisture, the connection to terminal being made by a 
swinging joint. Particulars of standard sizes are given 
in Table 4. This material has been approved by the 
Central Electricity Board. 


Fig. 5.—Conductor with H-section Core. 


all connections, strained and supported, on the Central 
England grid: sectional area, 0.3 sq. in. ; overall dia- 
meter, 0.9 in. ; construction, 20 plus 26 wires, .093 in. 
diameter around a hard drawn copper strip; ultimate 
strength, 17,640 lb. ; weight, 2,010 Ib. per 1,000 yards. 
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Taste 6.—ANACONDA (TypicaL Sizes). 


O/L. Sectional Weight Ultimate Type of 
dia. area. No.of No.of Wire Ib. per Tensile con- 
In. Sq.in. layers. wires. dia.,in. 1,000 ft. Strength. lb. struction. 


1.65. 1.2 3 90 .127 4.840 — 24—30—36 
1.257 .792 3 66.121 3,152 44,400 16—22—28 
1030 2 38 =.123 1,900 26,500 16—22 
950 320 2 62 .077 1,300 17,700 28—34 
-769 241 12.153 974 12,800 Single layer 

The sag of a cable busbar depends on the tension to 
which it is strained, but this tension should be kept to 
a moderate figure, as a very high tension requires an 
uneconomically ‘strong structure to prevent distortion. 
The maximum strain should be limited to about 
2,000 Ib., when the cable is strained from end to end and 
passes over post insulators at the intermediate points 
without clamping. The sag will be found to equalise 
over the bays due to the friction of the supports. 


The sag in inches at the centre of a span can be calcu- 
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lated from the formula w 1?/8 T, where w=weight of 
cable in lb. per foot, L=span in feet, T=tension in 
cable in lb. The sag can be calculated for bare cable or 
when loaded with ice. When the cable is hung in a 
loop, as when passing under a girder, care must be 
taken that wind pressure shall not cause any danger- 
ous swinging and consequent reduction of clearance. 
The maximum angle of swing under any wind pressure 
can be calculated from the formula tan a=P/w, 
where a=angle of swing, p=wind pressure in lb. per 
ft. run of cable, w=total vertical weight of conductor 
in lb. per ft. run; this takes into account ice loading, 
if any. A spring device connected in the cable is used 
by some American firms, so that, on the occurence of 
any excessive strain, no dangerous stress will be set up 
in the structure. ; 

The design of busbars and connections for indoor 
application will be treated of in a second article. 


Electricity for the Home. 


A recital of the sequence of events experienced by an electrical contractor when attempting 
to equip his London home all-electrically with domestic appliances. 


directly or indirectly, with advantage of some 

kind or another, to practically 

every human requirement and all forms 
of activity, has fostered the national 
endéavour to place supplies of a stan- 
dardised form and at economic prices at 
the disposal of as large a proportion of 
the population of Britain as is practic- 
able. Electricity must be made a vital 
tool, an indispensable servant, and no- 
where more so than in the domestic 
sphere. Ways and means must be con- 
tinually sought of making it cheaper (in 
the widest sense of that word) to utilise 
electricity than to dispense with its aid. 
Blind are they indeed who do not re- 
cognise that all efforts to make the in- 
dustry a more effective business instru- 
ment and agency of public service will 
yield the desired results only in so far as 
they are understood and accepted by the 
public, which makes or unmakes business, 


|) sey of the applicability of electricity 


merited and an attitude of mind fostered, not alone in 
respect of liberal use of energy, but such that experience 


particularly public utility services. 
Something more than mere users’ accept- 
ance is needed; their approval must be 


Fig. 1.—Distribution Boxes Fig. 2.—Circuit Feeding Trap 
in Cellar. in Floor, 


of alert, intelligent, and helpful repre- 
sentation of the supplier will instill faith 
in the attitude of the management 
towards its obligations and responsibili- 
ties. Understanding is essential and its 
outcome, good will, that grace of the 
public by which the electrical industry 
grows, profits, and has its being. 

If for no other reason than intelligent 
self-interest, a public utility service is 
bound to be operated for the benefit of 
the public. The immediate need is the 
fulfilment of all legitimate requirements 
of prospective users for every reasonable 
purpose, optimistically and without 
avoidable delay or restriction, by the 
exercise of mutual common sense to the 
advantage of all. concerned. 

How, then, do events shape them- 
selves? In what spirit is a pros- 


| 


Fig. 3.—Kitchen; ‘‘ Magnet ”’ 
Table Cooker de Luxe. 


Fig. 4.—Pantry Accessories. 


pective user’s request for a supply 
of electricity complied with? In a 
recent case his demand was queried 
as being in excess of his immediate 
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requirements. He was told that the cost of laying a ser- 
vice cable would run to three figures. He was invited to 
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build and fully 
equip a high-volt- 
age step - down 
transformer  sub- 
station at his sole 
expense, within 
his building line, 
and present 1% 
freehold to the 
supply authority 
with a right of 
way thereto from 
the public high- 


way. was 
ofiered a two-part 
tarifi' which he 


could not accept, 
since it would be 


uneconomic to 
continue paying 


the fixed portiou 
of the charge for 
several months 
per year during 
which he would be 
abroad and_ the 
house closed. Eventually a cable was 
drawn into the premises, but then the 
prospective liberal user was asked to 
agree to demand a portion only at any 
one time of his maximum possible load. 

All negotiations were, of course, con- 
ducted verbally, documentary evidence 
being apt to be awkward at times. How- 
ever, being an electrical contractor who 
had carefully determined his require- 
ments, and declining to be restricted in 
any way whatever, he persisted in de- 
manding compliance with his unvaried 
initial request, which the supplier 
finally had to satisfy in accordance with 
his statutory obligation. 

Accordingly a second cable was added 
by the municipal electricity supply 
undertaking to that which had pre- 
viously been laid, and so service con- 
nection was at length made for the 
50-kW installation specified, which has 
cost about £1,000, without restriction of 
the time of demand or mode of use, 


electricity being charged for at flat rates of 4.5d. per 
kWh used for lighting and 1.5d. per kWh consumed for 


Fig. 6.—A Bedroom View. 


* phase, 2-wire at 230/250 volts. 
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heating, cooking, and power purposes. The house is a 
ten-roomed one with two, bath rooms, kitchens, and the 


usual domestic offices, normally cateriny 
for six persons, including two children 
and two maids. The average daily con- 
sumption of electricity has been as 
follows :— 
January, 1930, lighting 5.3 kWh 
and 63 kWh for other purposes. 
February, 1930, lighting 4.7 kWh 
and 77.7 kWh for other purposes. 
The service cables enter the cellar of 
the house in question, which is situated 
in West London, as shown in fig. 1, 
through fuses, two meters (one register- 
ing the line load and the other the light- 
ing load), main switches, and a number 
of distribution boxes which so divide up 
the circuits that the blowing of a fuse 
isolates part of any one circuit only. 
For instance, should the main range 
(fig. 3) be rendered inoperative, cooking 
can still be done with the aid of sub- 
sidiary equipment on other circuits. 
The system is a.c., 50-cycle, single- 
All the 
v.i.r. wiring (Callender’s Cable and Con- 
struction Co., Ltd.) has been drawn 
through screwed 
steel barrel con- 
duit, some 3,000 
ft. of which has 
been used ; elbows, 
tees, &c., have 
been avoided by 
setting the whole 
of tubing 
beneath the floors 
and providing 
two feeding traps, 
such as that illus- 
trated in fig. 2, on 
the ground and 
first floors, respec- 
tively, from which 
every point is 
accessible. Thus 
it has been en- 
sured that all the 
parquet flooring 
in the principal 
rooms will remain 
undisturbed. The 
system thor- 


Fig. 7.—Tubular Heaters under Window. 


oughly earthed throughout, all the power plugs, each 
with its own fuse and of 3-kW minimum loading, being 
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of the 3-pin pattern; conduit is screwed direct into the 
connection boxes; and even glazed tumbler switches in 
stene-floored rooms have their dolly knobs bonded by 
metal strip to the tubing. 

Meals are served from the kitchen (fig. 3) by way of 
the pantry (fig. 4), wherein various accessory heating 
devices are installed as the illustration indicates, and 
through a service hatch to the dining room (fig. 5) which 
is indicative of the method of illuminating the principal 
apartments. A multi-lamp central pendant is assisted 
by twin candle wall brackets, which are made detachable 
by means of a socket grip for accessibility of the metal 
connecting boxes recessed in the wall. Wood blocks are 
not utilised for the attachment of switches and ceiling 
fittings, they being screwed direct to the metal boxes to 
maintain earthing continuity. Standard and bed-side 
reading lamps are also used where required, and a neon 
night light in the nursery. 

Fig. 6 is a view of one of the bedrooms, the image of 
a portable electric radiator being visible in the mirror 
on the left. Whilst conventional fire places exist in most 
of the rooms, the house not being a new one, the premises 
are normally heated electrically throughout on the 
tubular system of Messrs. Young, Osmond & Young, Ltd. 
The close-up view (fig. 7) indicates the position of the 
tubes round the skirting boards of the rooms (in this 
particular case under the bedroom window to be seen in 
fig. 6, which location materially reduces the ingress of 
cold draughts of air) and also the continuity of the con- 
duit for earthing purposes. 

The total loading of the tubular heaters is some 
29 kW, which is the equivalent of 60 watts per foot run, 
based on a loading of 1 kW per 1,000 cu. ft. of space to 
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be heated on the average. A separate switch and 
‘‘Satchwell ’’ thermostat are provided in each room, and 
the system has proved its convenience and functioned 
satisfactorily, alike for generally heating the house, 
for occasional use in the dining and bedrooms as and 
when needed, and for maintaining an even temperature 
of 60 deg. F. to within 0.5 deg. F. night and day in 
the nursery. 

Apart from electric kettles, water heating is carried 
out mainly by means of a coke-fired boiler, which also 
feeds a single radiator on the first-floor staircase land- 
ing, the intervening piping assisting to warm one of the 
two bathrooms in the house. 

Accessory electrical apparatus includes a vacuum 
cleaner, floor polisher, clothes irons, towel rails, hair 
dryer, &c., bells fed from a mains transformer in the 
cellar, ‘‘ Osram Music Magnet ’’ wireless set, wiring 
for intercommunicating telephones, and thermo-detector 
fire alarms throughout. One of the latter, made by John 
Kerr & Co., Manchester, is fixed to the ceiling of each 
room, nearly centrally, somewhat towards the fireplace, 
which is not, of course, used in the house under consider- 
ation. Curiously enough the locations of the alarms 
seem to be determined by those who install them, while 
the fire underwriters apparently do not concern them- 
selves with their correct positioning. 

Messrs. Thorpe & Bosco, Ltd., were responsible for the 
installation work ; all the decorative fittings and ‘‘ Mag- 
net ’’ electrical apparatus and appliances, excepting 
the items otherwise specified above, were manufac 
tured and supplied by the General Electric Co., Ltd., 
to which we are indebted for the accompanying 
illustrations. 


Depreciation of Electrical Plant. 


Methods of Recording and Providing for Wear and Obsolescence. 


By S. HOWARD WITHEY, F.CL, &c. 


EFORE the balance of profit shown in the profit 
B and loss account is withdrawn by the proprietor 
for private purposes, or is shared between the 
partners in accordance with the deeds or other partner- 
ship agreements, and before the certified net profit of a 
limited liability company is appropriated in the form 
of dividends paid to shareholders, a sufficient sum should 
be written off the book value of such assets as turbo- 
generators, transformer units, control gear, switchgear, 
furnace plant, &c., and, indeed, any other assets the 
values of which actually diminish as a consequence of 
constant use or obsolescence. Although the principal 
requirement is that the balance of profit should be 
reduced by an amount equivalent to the total shrinkage 
in value during the period under review, there are 
various methods whereby this may be effected in an equit- 
able manner as between one financial period and 
another, each method possessing its own peculiar advan- 
tages when applied to individual cases. These methods 
are enumerated below. 


Method 1.—An equal proportion of the first or 
original cost of acquiring or installing the particular 
asset may be written off each year during the estimated 
effective life of the asset as a profit-earning factor, the 
sum so written off being recorded on the credit side of the 
asset account kept in the private or general ledger, and 
transferred to the debit side of the depreciation account, 
the final balance of which will appear as a debit item in 
the periodical trading or profit and loss account. For 


example, if the value of dynamos, motors, and other elec- 
trical plant employed at a brick works was shown as 
£2,000 at December 31st, 1929, and if it is anticipated 
that the plant will have to be replaced in five years’ 
time by more modern equipment, the capital value 
should be spread over five years by crediting the asset 
account with £400 each year, and debiting the deprecia- 
tion account with a like amount. In this way the book 
value would be reduced to ni/ at the end of 1934. 


Method 2.—A fixed and pre-determined percentage 
may be deducted from the gradually diminishing book 
value of the asset each year, and charged against the 
profits, so that at the termination of a definite period 
the debit balance shown in the asset account will repre- 
sent a purely nominal or break-up value. For example, 
if the cost of purchasing electric cars and other rolling 
stock to be employed by a tramway company is £25,000 
as at January Ist, 1930, and if it is expected that the 
assets in active commission at the end of six years will 
have a value of approximately £13,286, ten per cent. 
should be written off the balance of the account at the 
close of each year, the balance being thereby reduced 
from £22,500 at the end of 1930 to £13,286 at the end 
of 1935. 

In all instances in which the cost of repairs and main- 
tenance is likely to be greater during the later years of 
the assets’ life than during the early years, this method 
of determining and recording the annual depreciation 
will be found particularly satisfactory inasmuch as the 
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combined charge for upkeep and depreciation will not be 
excessive in any one year, but will tend to equalise itself 
over the entire period. In the above example, the sum 
of £11,714 was written off over a period of six years, but 
instead of charging about £1,952 (a sixth of the total) 
against each year’s profits, as would have been the case 
if the first method had been adopted, the depreciation was 
apportioned as follows :—1930, £2,500; 1931, £2,250; 
1932, £2,025; 1933, £1,823; 1934, £1,640; 1935, 
£1,476 ; total sum written off, £11,714. . 

Presuming, therefore, that the cost of repairs and 
maintenance was nil during the first year, the margin 
left for an equalisation of the combined charge for 
upkeep and depreciation for each of the remaining five 
years would be :—1931, £250; 1932, £475 ; 1933, £677 ; 
1934, £860; 1935, £1,024; margin for repairs, &c., 
£3, 286. 

The total sum written off against the profits,” plus ‘the 
margin for repairs, &c., would amount to £15,000, or 
£2,500 for each of the six years. 

Method 3.—The particular asset may be subjected toa 
re-valuation by an acknowledged expert, and the actual 
decrease in value charged against the current year’s 
profits in one amount. For example, if the book value of 
switch-fuses, electric fires, and electric water heaters for 
a housing estate installation was £526 at December 31st, 
1929, but upon being valued by an experienced valuer 
they were found to be worth only £450, the difference of 
£76 should be credited to the asset account and trans- 
ferred direct to the debit side of the profit and _ loss 
account for the year ended December 31st, 1929. | 

There are several advantages to be gained by sub- 
jecting certain assets to a re-valuation by an unbiased 
expert at certain periods. Among these advantages are 
the following :—(1) The determination and assessment 
of an independent figure is satisfactory alike from the 
standpoint of the proprietor, the partners, the directors, 
the shareholders, and the auditors. (2) The certificate 
of value placed on the assets of a concern in need of 
additional working capital may be accepted by the bank 
as ample guarantee for an overdraft. (3) All capital 
issues, whether of shares or debentures, are greatly 
facilitated by the production of a certificate of value 
signed by an expert. (4) Appeals against arbitrary or 
excessive income tax assessments, and all insurance 
claims, are more likely to meet with immediate success. 
(5) Managers and directors and other executive heads 
would be relieved of the responsibility of certifying the 
present value of assets, and of the adequacy or otherwise 
of the amounts written off as depreciation. 

Method 4.—The capital account may be charged with 
interest at a definite rate per cent. per annum, calcu- 
lated on the debit balance outstanding at the beginning 
of each financial year, and the depreciation afterwards 
spread evenly over the period known or estimated to be 
the effective life of the asset. This method is known as 
the annuity method. For example, if a manufacturer 
of matches borrowed £2,000 on January Ist, 1930, at 
5 per cent. interest for the specific purpose of installing 
electrical machinery and plant at his factory, he should 
debit the gradually diminishing book value of the asset 
with the same rate of interest before writing off the 
annual depreciation. Presuming the life of the particu- 
lar machinery and plant to be five years (for the sake 
of simplicity), the annual sum to be written off would 
be £462, making a total of £2,310 on account of an 
original capital outlay of only £2,000, the sum of £310 
being credited to profit and loss as interest during the 
period, made up as under :—1930, £100; 1931, £82; 
1932, £63; 1933, £43; 1934, £22; total interest, £310. 


This would have the effect of off-setting, either wholly 


or in part, the interest paid by the manufacturer on 
the principal sum, as recorded on the debit side of the 
interest account. The only real difficulty associated 
with the annuity method consists of ascertaining the 
actual sum to be credited to the asset account as depre- 
ciation, after debiting the interest, and in this connec- 
tion Table I, which gives the decimal part of 
£1 necessary to write off £1 over a period ranging from 
four to ten years, after charging interest at the rate of 
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three, four, and five per cent. per annum, will be found 
useful. 
TaBLe I.—Annurty Decrma.s. 


Period 3 per cent 4 per cent. 5 per cent. 

4 years -269028 -275490 282012 

218354 224627 230975 

184597 190761 197017 

160506 166609 172819 

142456 148527 154721 

» 117230 123291 129504 


For example, the figure of £462 credited to the above 
electrical machinery and plant account was arrived at 
by multiplying the decimal .230975 shown in the above 
table by 2,000 (representing the principal sum), giving 
461.95, or £462 approx. 

In the matter of allowances for depreciation when com- 
puting the taxable profit, no uniform rates have been 
laid down by the authorities, and the Table II list of 
percentages, which have been agreed to between 
Inspectors of Taxes and the specified users of machinery 
and plaent, will serve as a guide to the amounts likely 
to be allowed as statutory deductions in similar cases :— 


TABLE II.—List oF PERCENTAGES. 


Normal Rate 
of Depreciation 
Nature and Use of Machinery or Plant. Agreed to 

Dynamos, motors, transformers, and electrical » 4 

plant used in brickmakin «| 74 
Electrical’ plant used in the manufacture of 

chemicals 74 
Electrical plant “used in cold stores and ice 

manufacture 7} 
Electric motors used in the manufacture of 

colour, paint, and varnish 7h 
Electric furnaces, including “transformers, 

switchgear, cable tilting gear, 

and regulators, but not including tools and 

equipment 124 
Cables used by ‘electricity supply ‘undertakings 3 
Electric power plant used in envelope making ve} 
Electrical installation for purposes 74 
Tramway cables 3 
Tramcars and other rolling stock 7 
Electric standards _... 6 
Electric motors and needle-making machinery 7k 
Electrical machinery and plant used in furni- 

ture manufacture 
Engineers’ precision tools, twist drills, ‘cutters, 

dies, reamers, &c. ... 5 


If the cost of repairs, renewals, and replacements that 
do net destroy the identity of a machine, unit, or instal- 
lation have been charged against the current year’s 
profits, the full cost of acquiring additional machinery 
or plant, &c., should be capitalised by debiting the 
amount to the particular asset account, the revenue 
charge then taking the form of a deduction at the close 
of each accounting period to cover actual depreciation. 


The Electrical Trades’ 
Benevolent Institution. 
Annual General Meeting. 


HE annual general meeting of the Electrical 
i Trades Benevolent Institution was held on April 
29th at the Insfitution of Electrical Engineers, 
London. The chair was taken by Col. Sir T. F. Purves, 
president of the Institution of Electrical Engineers. 
The report of the committee and the accounts and 
balance sheet for the year ended December 31st, 1929, as 
submitted, were adopted. They showed that the income 
from contributions during the year amounted to £9,136, 
making, with receipts from dividends and other sources, 
a total income of £11,041. The number of grants made 
(including seven pensions) was 390, requiring £2,529. 
After deducting this amount and administration costs, 
£7,577 was transferred to the balance sheet. Invest- 
ments amounted to £43,792 (an addition of £6,473 to 
the previous year’s figure), and the total assets to 
£46,481. 
In moving the resolution of adoption, the chairman 
voiced the satisfaction felt by all the members of the In- 
stitution at the magnificent collection which had been 
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achieved by Mr. Howard Marryat, the festival president, 
and the consequent increase in the invested funds of the 
Institution. The total actually collected by Mr. Marryat 
was £9,800, which was by far the largest amount in 
the history of the Institution. He pointed out that 
the continued increase in the number of grants which 
was made annually demonstrated very clearly the neces- 
sity for this Institution. The running costs of the In- 
stitution came to only 5} per cent. of the income, whilst 
the actual expense incurred in dealing with the large 
number of grants and pensions was only 34 per 
cent. of the total amount expended. One item appeared 
to be a legacy, and he thought it was not out of place 
to remind members of the industry as a whole that this 
Institution should not be forgotten when making their 
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wills. He also mentioned that the E.T.B.1. acted in the 
closest co-operation with the trustees of the Benevolent 
Fund of the Institution of Electrical Engineers. 

Mr. E. A. GateHouse seconded the motion, which 
was carried unanimously. 

The following were elected as members of the Council : 
Messrs. A. G. Beaver, C. H. Cox, J. Y. Fletcher, E. A. 
Gatehouse, W. E. Hobbs, L. C. Penwill, R. Robson, 8S. D. 
White. 

The honorary auditors, Messrs. Price, Waterhouse and 
Co., were re-elected for the ensuing year, and received 
the thanks of the Institution. Votes of thanks were 
also passed to the hon. solicitors, Messrs. Sugden and 
Hextall, to the technical Press, to the I.E.E. for the loan 
of its building, and to the chairman. 


Ship-shore Radio-telephony. 


A brief review of some of the technical aspects of the recently-inaugurated intercommunication 
service between ocean-going ships and land-line networks. 


By Col. Sir THOMAS F. PURVES, President, I.E.E. 
(Extracts from an address delivered before the STUDENTS’ SECTION of the INSTITUTION oF ELECTRICAL ENGINEERS.) 


(Continued from page 849.) 


Land Receiving Stetion.—The main receiving station is 
near Baldock, about 30 miles north of London. The build- 
ings and antenne are in the middle of a large flat site, 
which was carefully chosen so that no roads are nearer than 
a quarter of a mile from any of the proposed array positions, 
in order to prevent interference from short, waves radiated 
from the ignition systems of motor cars. For a similar 
reason no rotating electrical machinery is in the vicinity of 
the receivers. The power supply to the filaments and anodes 
of the receiving valves is provided by batteries of accumu- 
lators charged from the local a.c. mains by means of copper- 
oxide rectifiers. The operating wavelength of the receiver 
is continuously variable over the range from 10 to 100 metres, 
and tuning is effected by means of variable condensers in 
conjunction with interchangeable plug-in coils. ‘The fre- 
quency-band width passed on over the land lines extends 
from 200 to 5,000 cycles. The receiver is of the double- 
detection type, allowing of amplification on three frequency 
bands, i.e., high (radio), intermediate, and audio frequencies. 
The antenna arrays at Baldock consist of a number of vertical 
or horizontal elementary aerials of the Kooman and Bruce 
types (figs. 5 and 6). Carefully-balanced transmission lines 
connect the arrays to the receivers (figs. 9 and 12), 
terminating at their ‘‘ characteristic’’ impedances on an 
‘‘antenna input’’ panel, so that reflection losses are pre- 
vented, signals are then amplified at radio-signal frequency 
by a two-stage transformer-coupled high-frequency amplifier; 
the transformers are interchangeable and tuned by variable 
condensers. The frequency of the incoming signals is of the 
order of 10,000 kilo-cycles; they are heterodyned by a beating 
oscillator and reduced to a rectified intermediate frequency of 
about 450 kilo-cycles. In order that the receiver may be 
easy to operate, the tuning operations of the first detector 

d circuit and of the beating oscillator must be independent. 

e beating oscillator voltage is therefore introduced into the 
anode circuit and the signal voltage into the grid circuit 
of the first detector, the grid to anode capacity being neutral- 


Fig. 8.—Automatic Gain Controller. 


Crystal Selector 


ised by a small condenser. The beating oscillator is of the 
push-pull type carefully stabilised, since a variation of fre- 


Fig. 9.—Receiver Panels. 


quency of 0.05 per cent. is all that is required to tune into 
a neighbouring band. 


Switch 
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Fig. 10.—Crystal Oscillator. 
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After being: thus changed in frequency, the signals pass 
to a seven-stage intermediate-frequency amplifier having a 
maximum amplification of approximately 100 decibels, i.e., a 
voltage amplification of 100,000 times. It passes a band about 
10,000 cycles wide. To overcome ‘fading,’ automatic gain 
control is provided. 

After passing the second detector the signals enter a 
band-pass filter (from 200 to 5,000 cycles), which is followed 
by a standard telephone repeater that introduces a gain 
variable up to 40 decibels. A volume indicator (milli-ammeter, 
indicating the strength of the speech passed to line) enables 
the correct level of speech to be sent into the cable circuit 
between Baldock and London. | 

An intermediate-frequency oscillator is provided for check- 
ing the band passed by the i.f. amplifier, and in order to so 
adjust the beating oscillator that the i.f. corresponding to 
the carrier wave of the distant station lies in the middle 
of the frequency band of the amplifier. A signal-frequency 
oscillator is also provided to avoid the difficulty of tuning 
when fading is occurring, since the automatic gain controller 
must be cut out during this operation, 

As the incoming carrier wave (after being 
heterodyned by the beating oscillator) pro- 
duces an audible output note when hetero- 
dyned by the i.f. oscillator, it is easy to adjust 
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is not practical to reduce the thickness of a crystal much 
below 0.95 mm. without making it very fragile; hence, if a 
frequency higher than 3,000 kilo-cycles (100 metres) is re- 
quired, instead of cutting a crystal to generate it directly, 
one of a lower natural frequency is used and it is multiplied 
in later stages of the transmitter. Thus, fig. 11 shows a 
frequency-multiplying circuit; a high-frequency voltage from 
the previous stage is impressed across the grid and filament 
of the valve and, by applying a very high negative bias to the 
grid, a distorted ‘‘ kicking ’’ waveform containing harmonics 
of large amplitude is produced in the anode circuit. A con- 
siderable quantity. of oscillatory energy, at one of these har- 
monic frequencies, will be generated if the anode circuit is 
tuned to the harmonic frequency. In practice the amount of 
energy is small, if a high order of harmonic is selected, and 
usually only the second or third harmonic is used. The anode 
input to one of these stages is of the order of 150 watts. 
After the actual transmitted frequency has been produced 
by means of the harmonic generating stages, the output is 
stepped-up by a balanced push-pull amplifier, self oscillation 


the s.f.o. to give the same beat note; the 
s.f.o. is strong enough to swamp the incoming 
waves, and tuning is effected on this local 
signal. An audio-frequency oscillator (1,000 
cycles) is a local source of energy for checking 
the performance of the |.f. amplifiers and 
land lines, 

The automatic gain control device (fig. 8) 
contains a high-impedance valve operating 
as a third detector and connected in parallel 
with the second detector. A resistance of 
100,000 ohms is connected in the anode circuit of the third 
detector, and the varying drop in voltage across it, due to the 
variations of anode current, is applied to bias negatively the 
grid of the first detector and first amplifying valves, the bias 
thus varying in accordance with the signal strength and main- 
taining a fairly constant output level. 

Land Transmitting Station.—The plant installed at the P.O. 
radio station at Rugby was manufactured by Standard Tele- 
phones and Cables Co., Ltd., and is adapted for working on 
several frequencies. Generated by a piezo-electric quartz 
oscillator provided with interchangeable crystals, the various 
stages are adjusted to the particular frequency in use by 
changing the tuning coils and re-setting the tuning condensers. 

For short-wave telephony it is necessary to maintain the 
transmitted frequency within limits of the order of one part 
in 10,000. It is also essential that the carrier frequency must 
not vary during modulation. A certain amount of such 
“frequency modulation’’ can be tolerated when medium 
Waves are used and reception is effected within a short dis- 
tance of the transmitter, for then the signals travel directly 
over the surface of the earth and, since the carrier and speech 
sidebands move together, the audio-frequency output from the 
receiver will be unaffected, provided its tuning is reasonably 
broad. In the case of long-distance short-wave radio- 
telephony, however, the signals reach the receiver after re- 
flection from the upper regions of the atmosphere and, since 
the ionised layer causing the reflection is very far from being 
a uniform plane surface, it is possible to have two or more 
radiation paths of, in general, slightly different lengths. 
Consequently the signals travelling by the various paths will 
arrive in different phase relationships, with more or less 
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Fig. 11.—Harmonic Generator. 


mutual cancellation; the number and distances of paths may 
be constantly varying, resulting in the phenomenon of 
‘‘ fading.’’ If, at the same time, ‘‘ frequency modulation ”’ 
of the transmitter takes place, it is possible to have two or 
more carrier waves of slightly different frequencies arriving 
simultaneously at the receiver, which will result in serious 
_ distortion, since beats will be set up between the carriers and 
produce ‘‘ spurious ’’ modulation. The controlling crystals of 
the transmitter are enclosed in an oven, the temperature of 
which is automatically regulated within very fine limits by 
thermostatic control. Fig. 10 is the actual circuit used and 
indicates how the selection of the required crystal is effected ; 


the anode d.c. input to the crystal valve is about 12 watts. It 
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Fig. 12.—Receiver Lay-out. 


due to the inter-electrode capacities of the valves being pre- 
vented by cross-connecting the anodes and the grids of the 
two valves through variable neutralising condensers; both 
grid and anode circuits are tuned to the frequency in use. The 
anode input to this stage is about 100 watts, and the anode 
voltage is modulated at speech frequency (fig. 13) by trans- 
former coupling between the anode supplies to the low- and 
high-frequency valves. The final two valves, in parallel, 
handle an anode power of about 200 watts. The modulated 
output is then passed through two further similar balanced 
push-pull amplifying stages employing two water-cooled 
valves, the first taking an imput of about 0.8 ampere at 4,500 
volts, and the final high-power stage an input of about 1.7 
ampere at 8,500 volts. It is noteworthy that the anode coils 
of these two stages are water-cooled. 

The transmitter (GBV) is capable of a high-frequency carrier 
output to the aerial of from 3.5 to 5 kW, under which con- 
ditions low-frequency modulation of 9) per cent. can be applied 
without distortion. 


(To be concluded.) 


A Novel Coal-ash Haulage Locomotive. 


A somewhat novel narrow-gauge electric locomotive has 
recently been put in operation at one of the municipal electric 
power stations in Vienna for the haulage of the trucks convey- 
ing the ash from the boiler house to the disposal wharf. Owing 
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Fig. 13.—Modulating Circuit. 
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to the local conditions it was only possible to provide part of 
the line with an overhead conductor; for the remainder the 
engine draws its power from a battery of accumulators having 
a capacity of 18% ampere-hours at a 5-hour discharge. ‘The 
engine is operated by d.c. at an average voltage of 220. Each 
of the two axles is driven by a 15-h.p. motor through worm 
gearing, the worm being directly mounted on one end of the 
motor shaft. The motors run at 1,250 r.p.m., giving the 
engine a speed of about 7 m.p.h. The engine, which was 
built by the Elin Co., of Vienna, bas a gauge of 2 in., other 
dimensions and details being: height 5 ft. 11 in., width 2 ft. 
11 in., wheelbase 3 ft., driving-wheel diameter 20 in., running 
weight 6 tons 2 ewt. 
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Business and Industrial 
Notes. 


The Week’s Electrical Trade News from all Sources. Commercial and Industrial Developments, 
Business Changes, Market Prices for Materials, Trade Openings, New Publicity 
Literature, Liquidations, and Failures. 


Canadian Tariff Alterations. 


In introducing his Budget last week, Mr. Dunning, the 
Canadian Minister of Finance, announced that a number of 
alterations were being made in the Customs tariff which would 
give a greater measure of preference to British manufacturers. 
According to Reuter, it is proposed that free entry shall be 
accorded under the British preferential tariff to “* all non- 
specified machinery of a class not made in Canada with 
increases under the general tariff on all such machinery, in- 
cluding electrical apparatus when of a class made in Canada.”’ 
This aifects approximately $60,000,000 of annual imports and 
is said to be vitally important to the British manufacturer. 
Free entry will also be accorded under the British preferential 
vate to all kinds of heating and cooking appliances, with in- 
creased rates under the general tariff; and the existing British 
perraee on lighting fixtures and appliances is to be ex- 
tended. 


Registered Contractors Co-operate. 


In our last week’s leading article we suggested that 
registered electrical contractors could do themselves and the 
Register a great deal of good by co-operatively advertising 
themselves in local papers. We said that something of the 
sort had already been done in a number of places, and now 
we find an excellent example in the Electrical Contractor. 
Tt is a reproduction of an advertisement in which twenty 
Bradford contractors announce that they are on the Register 
(18 of them are also E.C.A. members), and at the foot cf 
the advertisement is the advice, ‘‘ Consult a Registered 
Contractor—It’s Safer.” 


The Portuguese East African Market. 


In the course of a report on conditions in Portuguese East 
Africa (published by the Stationery Office for the Department 
of Overseas Trade at 2s. 3d. net), Mr. J. Pyke, British Consul 
at Lourenco Marques, says that among the articles for which 
the demand appears likely to increase is electric lighting 
apparatus, the majority of which is now of German manu- 
facture, and telephone apparatus, of which the principal sup- 
pliers are the United Kingdom and Germany. At the two 
principal ports—Lourenco Marques and Beira—considerable 
developments have been, and are to be, carried out. In both 
cases the installation of electric cranes is one measure of im- 
provement and at Lourenco Marques a system of brilliant 
electric lighting has been installed to facilitate the handling of 
goods at night. 


The Nile Delta Electricity Scheme. 


The Egyptian Public Works Department has received sixteen 
British and other European tenders for carrying out the North 
Delta electricity scheme. Callender’s Cable & Construction 
Co., Ltd., submitted the lowest tender, namely, £E505,000, and 
the Entreprises Générales Electriques et Industrielles sub- 
mitted the highest, £E1,196,000. The General Electric Co., 
Ltd., with the Brown-Boveri Co., Mannheim, quoted 
£E511,000; Siemens Bros. & Co., Ltd., £E545,000; Savigliano, 
of Turin, £E556,000; Electro-Entreprises, of Paris, £E567,000; 
the Allgemeine Electrikitats Gesellschaft, Berlin, £E584,000; 
British Insulated Cables, Ltd., £E602,000; Elin, Vienna, 
£E619,000; Societa Edison, Milan, £E701,000; and Mauser- 
mann, £E872,000.—Reuter (Cairo). 


The G.E.C. Adelaide Branch. 


The Adelaide branch of the British GENERAL Exectric Co., 
Lrp., Australia, has been moved from ‘ Magnet ’’ House, 21, 
peed Street, to Industrial Building, King William Street, 

elaide. 


United States Electrical Exports. 


The official statistics of the United States electrical 
during February last give the total value as $11,275,457, as 
compared with $10,548,924 in the corresponding month of 
1929. Radio apparatus was again the leading class, the exports 
rising from $1,120,309 to $1,433,468. Shipments of refrigera- 


tors rose in value from $598,542 to $703,458; of stationary 
motors; 1 to 200 h.p., from $312,281 -to $478,779; of power 


transformers, 500 kVA and over, from $137,694 to $290,982; 
and of telephone apparatus from $363,232 to $489,051. The 
principal decline occurred in the case of insulated copper wire 
and cable—from $656,926 to $399,718. Canada, the leading 
importer of American goods, was credited with $2,532,858. 
Other important customers were the United Kingdom, 
$823,734; Argentina, $811,325; Mexico, $767,083; viet 
Russia, $705,268; Australia, $406,880; and Brazil, $403,510. 


Met.-Vick. and the Football Cup. 


At the risk of losing Huddersfield customers, Metro-Vick 
Supplies claims to have had a share in the winning of the 
English cup by the Arsenal football team. Met.-Vick. ultra- 
violet-ray, high-frequency and radiant-heat appliances, as well 
as the “Savage ’’ health motor, were conspicuous factors in 
the training of the team. Each member had regular sunbaths 
of two-minute periods with the 12-A quadruple arc ultra-violet- 
ray set; and Met.-Vick. high-frequency apparatus and radiant- 
heat lamps were exclusively used in the way of massage and 
local treatment for sprains, bruises, and minor injuries. The 
sunlight treatment proved very poyular. 


French Domestic Appliance Trade. 


The appended table shows the value of the French imports 
and exports of domestic electrical appliances during the past 


two years :— 
Imports. Exports. 
1929. 
£ 

Heating apparatus ... 36,360 58,520 17,488 32,072 
Trons 824 2,168 2,832 4,184 
Vacuum cleaners 67,160 
Refrigerators 112,984 14,464 55,888 84,720 
Fans 21,112 


Totals ... £150,168 £163,424 £76,208 £120,976 


New Indian Companies. 


Among the concerns recently organised in India are the 
Hsipaw Electric Supply Co., Bank House, Market Street, 
Maymyi, Burma, capital 200,000 rupees; and the Philips Elec- 
trical Co., Ltd., 2, Heysham Road, Calcutta, capital 10,000 


rupees. 
New Electrical Showrooms. 


The Shropshire, Worcestershire & Staffordshire Electric 
Power Co. has opened a well-equipped showroom in High 
Street, Evesham. In a spacious window frontage is displayed 
a comprehensive selection of cookers and electrical appliances 
for domestic use. Offices are provided above the showroom. 


The Electrical Contractors’ Convention. 


As our readers are aware, the E.C.A. and Allied Associations 
are holding their annual conference at Llandudno from June 
25th to 27th. The proceedings will include the reading of the 
following papers :—‘‘ The Future of Electrical Contracting,” 
by Mr. C. H. Flower, chairman of the London branch of the 
E.C.A.; and “ Specifications and their Problems,’’ by Mr. 
W. Cross, who was president in 1915-17. 


Price Reductions. 


The Edison Swan Electric Co., Ltd., announces that in addi- 
tion to the reduction in all prices of its standard v.i.r., taped 
and braided, e.t.s., ‘‘ Virite,’”’ lead-covered cables and flexibles, 
it has decided to increase the rebate discounts on yearly con- 


tracts. 
Bankruptcy Proceedings. 


F. W. C. Hoey, wireless and electrical dealer, lately of 
29, Sicilian Avenue, W.C.—This debtor attended before Mr. 
Registrar Warmington at the London Bankruptcy Court on 
May Ist for public examination upon accounts showing liabili- 
ties of £5, against assets of £53. Replying to the Official 
Receiver the debtor stated that in March, 1926, he borrowed 
£200 and purchased for £1,150 the goodwill,. stock, &c., of a 
wireless and electrical accessories business at the above address, 
together with the seven years’ lease of the premises. He 
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afterwards traded there with another person, who brought in 
£50, under the style of ‘‘ Scientific Appliances,”’ until April, 
1927, when he paid £280 to his partner, who then retired. 
Witness continued the business alone until last December and, 
being in financial difficulties, and unable to obtain payment of a 
debt of £2,369 due to him for goods supplied during November 
and December, 1929, he then sold the business for £400, which 
he paid into his banking account in reduction of overdrafts. 
The debtor attributed his insolvency to inability to recover 
payment of the before-mentioned book debt; to ill-health, 
owing to which he was unable to give proper attention to his 
business, and to losses by betting and gambling. The examina- 
tion was adjourned until June 19th, and debtor was ordered 
to furnish cash and goods accounts from April Ist, 1929. 


BernarD LutHER Cox, electrical engineer, Holmes Yard, 
Shirland Street, Chesterfield, Derbyshire.—The first meeting 
of the creditors was held on May 2nd at the Official Receiver’s 
Offices, 22, Regent Street, Park Row, Nottingham. According 
to the statement of affairs submitted by the debtor there were 
liabilities amounting to £1,227, and a deficiency of £858. 
Debtor attributed his failure to an unprofitable agency in 
batteries, bad trade, and heavy trade expenses. It appeared 
that the debtor commenced business in February, 1927, as an 
electrician at the above address with a capital of £50. Debtor 
obtained contracts for the wiring of Council houses and other 
local buildings. The debtor stated that about July, 1928, he 
was appointed agent for a firm of battery manufacturers. 
Owing to this agency the debtor neglected his own business. 
Books of account showed that for the year ended March 3lst, 
1928, there was a net profit of £404, but for the following year 
a net loss of £109 had been incurred. Mr.-Lewis Barnes, 
chartered accountant, of Chesterfield, was appointed as trustee, 
together with a committee of inspection. 


E. J. MEtvitie, lately trading as James 
Melville & Oo., Sutherland House, Forest 
Road, Nottingham, electrical contractor.— 
The public examination of this debtor was 
held on May 1st at Nottingham. The state- 
ment of affairs filed showed a deficiency of 
£1,576, and the debtor attributed his position 
to lack of capital, heavy extraneous trade ex- 
penses, and bad debts. A balance sheet pre- 

ared in 1923 showed the debtor to be in 

nancial difficulties, but he continued trad- 
ing, and in May, 1929, took into his employ- 
ment a person who contributed £200 capital. 
The business, however, was unsuccessful, and 
at a meeting of creditors held in February 
last, an offer of 4s. in the £ was not accepted. 
The hearing was concluded. 


OC. SHEPHERD, 69, Micklegate, Stonegate, 
York, radio engineer and dealer.—The first 
meeting of creditors was held on May Ist at 
York. The statement of affairs showed lia- 
bilities of £821 and assets estimated to pro- 
duce £280, leaving a deficiency of £541. 
Debtor attributed his failure to bad trade dur- 
He ge past two years, keen competition, and 
lack of capital. The case, being a summary 
one, was left in the hands of the Official 
Receiver as trustee of the estate. 


Doupney, wireless wholesale and retail 
salesman, 93, East Street, and 40, South 
Street, Chichester.—First meeting, May 8th, 
at the Official Receiver’s offices, 12a, Marlborough Place, 
eee public examination, May 2Ist, at the Court House, 

righton. 

D. W. Morpuy, manufacturer of wireless apparatus, late of 
4 and 5, Dorset Mews North, Upper Gloucester Place, N.W.1. 
—Application for discharge to be heard May 23rd at Carey 

J. 8. McLgop (McLeod Bros.), radio and electrical engineer, 
189, Blackburn Road, Bolton, and 55, Chorley New Road, 
ee discharge suspended until July 15th, 
H. Conen (E. Cowen). electrical engineer, &., 41 and 43, 
The Village, Lower Bebington, Chester.—Trustee, Mr. J. All- 
corn, Official Receiver, Government Buildings, Victoria Street, 
Liverpool, released March 28th. : F 

N. A. Witeman (A. Wileman & Co.), electrical engineer and 
contractor, 141, Commercial Street, Maesteg, Glam.—Receiving 
order made April 29th on debtor’s own petition. 

L. E. Hemser, electrical engineer, 4, Pepper Street, Lymm, 
Cheshire.—Trustee, Mr. A. T. Eaves, 47, Mosley Street, Man- 
chester, appointed April 29th. 

J. H. Dean, electrician, 4, Gogerddan Place, Aberystwyth. 
—Supplemental dividend of 2s. in the £ payable at 4, Queen 
Street, Carmarthen. 


Company Liquidations. 


Oppiz & CuLsHaw, LtD., Southport, wireless dealers, &.— 
The statutory meeting of creditors was held recently at South- 
port. Mr. C. M. Oddie occupied the chair, and submitted a 
statement of affairs which showed liabilities of £1,653, and 
net assets of £764, leaving a deficiency of £889. The company 
was registered in March, 1919, with a nominal capital of 
£1,000. The issued capital was £308, of which £153 was 
allotted for cash, and the balance was fully paid. A resolu- 
tion was confirming the voluntary liquidation of the 


company, with Mr. H. C. Binns, 81, Dale Street, Liverpool, 
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as liquidator, together with a committee consisting of the 

representatives of Messrs. Smith & Cookson, B.N.B. Wireless, 

Ltd., and Brown Bros., Ltd. The following are creditors :— 
£ 


Smith & Cookson ... 237 Kolster-Brandes, Ltd. 33 
B.N.B. Wireless, Ltd. 286 A. Dutton... ... ... B 
Brown Bros., Lid. ... 108 ©. M. Oddie... ... ... 275 
Fuller Accumulator Co. 387 Bankers... ... ... ... 265 


& District Evectric Licut Co., Lrp.—A meeting 
of members is called for June 8rd at the offices of Messrs. 
Ogden, Hibberd Bull & Langton, Audrey House, Ely Place, 
E.C., to hear an account of the winding up from the liquida- 
tor, Mr. A. P. Ogden. 

SyMPHONY GRAMOPHONE & Rapio Co., Lrp.—First meeting 
of creditors and contributories, May 14th, at Holborn 
Restaurant. 

AsHworta & Smita (ELEcTRIcAL Suppwies), Lrp.—Mr. B. H. 
Brook Eldridge, 52, Brown Street, Manchester, the liquidator 
of this company, has declared a final dividend of 4s. in the 
£, making, with the two dividends already declared, a total 
of 13s. in the £. 

Bet Canto Rapio Repropucer Co. (N.S.), Lap.—Winding 
up voluntarily for amalgamation purposes with Bel Canto 
Radio, Ltd. Liquidator, Mr. J. B. Blakeborough. 


Social Event, 

Two mixed badminton matches were recently played between 
the County of London Electric Supply Co., Ltd., and the 
Croydon Cable Works, Ltd., teams, resulting in honours even 
at five events to four each. 

A Co-operative Society’s Electrical Showrooms. 


The Burnley Co-operative Society, which claims nearly 30,000 
members, has made a new departure by establishing a central 


electrical showroom in Hargreaves Street on modern and pro- 
gressive lines. The Society's new quarters have an imposin. 

entrance, with a sales department on the ground floor an 

a well-arranged showroom above. The sales.department is 
shown in the accompanying illustration. 


Recent Contract. 


The Premier Rapiator & ENGINEERING Co., Lap., Darling- 
ton, has received orders for the water-cooled transformer oil 
coolers for the new Battersea power station, and it also 
in hand coolers of the air-blast type for the S.E., Central, and 
N.W. England sections of the grid. 


Trade Announcements. 


Mr. G. C. Gowan, registered electrical contractor and’ radio 
engineer, of Aylesbury, has removed his business from 46 to 35, 
Cambridge Street. 

Messrs. Buuritt & Sons, Lrp., Birmingham, makers of the 
‘‘Swan Brand ’’ aluminium ware, have appointed Mr. W. T. 
Rawcliffe, Craven Bank, Osborne Road, Levenshulme, Man- 
chester, as their representative for electrical cooking and heat- 
ing appliances in Lancashire, Cheshre, and North Wales. 

Mr. J. H. CHartesworts, late partner in the firm of 
Charlesworth & Whiston, electrical engineers, has commenced 
business on his own account at 18, Hightown, Crewe. ; 

Messrs. Bacon & Coates, electrical contractors and radio 
engineers, of Royal Arcade, Keighley, have opened new elec- 
trical showrooms at 88, Low Street, Keighley. The radio de- 
partment is concentrated at Royal Arcade. 

Mr. Ray Forse, electrical and radio engineer, of Holland 
Street, Barnstaple, has taken into partnership Mr. H. Cork, 
and the business will be carried on under the style of Furse 
and Cork. 

Mr. S. Haynes (of Messrs. Siggs) has been appointed repre- 
sentative of Messrs. W. T. Frencn & Son, Birmingham, for 
their electrical cooking utensils and other aluminium ware. 
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Owing to increasing business, Messrs Capen & Co., Lrp., 
have removed from Dalston to XL Engine Works, St. Peter’s 
Street, Colchester (telegrams : Educate, Colchester ; telephone : 


Colchester 2282). 
Book Notices. 


G.E.C. Journal.’ Vol. 1, No. 1. May, 1930. The object 
of this new venture by the General Electric Co., Ltd., is to 
make known the studies carried on in the G.E.C. technical 
departments, research laboratories, and development depart- 
ments, and the technical achievements resulting from them. 
In a foreword Sir Hugo Hirst, Bart., chairman and manag- 
ing director of the company, says: ‘‘I trust, moreover, 
that the Journal will be specially welcomed in technica! schools 
and universities.’’ The articles in the initial number include : 
Electrical Progress in 1929; Materials Handling Equipment 
for Modern Coke Ovens; Diesel-electric Locomotives for the 
Indian State Railways;.and Balanced Protection of High- 
tension Parallel Interconnectors. 


The Electrician Annual Tables of Electricity Undertakings, 
1930. Pp. vii+224. London: Ernest Benn, Ltd., 154, Fleet 
Street, E.C.4. Price 10s. net.—This is the 48rd consecutive 
annual issue of these useful tables, which contain statistics 
relating to 800 British and over 1,300 Colonial and foreign 
undertakings. Details of all the undertakings have been 
brought up to date, whilst information relating to new under- 
takings and progress concerning projected schemes have been 
included up to the time of going to press. A new feature of 
the present edition is a section giving details of the British 
electric railways, while a new index includes not only all the 
undertakings and power companies, but also towns and 
parishes receiving supplies in bulk. 


‘Science Abstracts”’ (A. & B.). Vol. xxxiii. April, 1930. 
London: E. & F. N. Spon, Ltd. Price 3s. each. 


‘“‘ Engineering *’ Directory No. 77. London: Engineering, 


I itd 
Local Exhibition. 


Hererorp.—An electrical exhibition, organised by the 
Shropshire, Worcestershire and Staffordshire Electric Power 
Co., was held from April 28th to May 8rd at the Shire Hall, 
Hereford. The company had a block of stands in the centre 
of the spacious hall representing a model electric house, con- 
sisting of scullery, kitchen, hall, dining room, and bedroom. 
In the scullery, lady demonstrators showed the advantages 
of working and ironing by electricity, while cooking by elec- 
tricity was demonstrated in the model kitchen. Coffee perco- 
lators, toasters, and lighting fittings were also shown. In the 
bedroom a bed with electrically-heated blankets attracted con- 
siderable attention. Other stands arranged by the company 


The S.W.S. Co.’s Exhibit at Hereford. 


included an inquiry bureau, where various medical appliances 
were on view, a display of shop-window lighting, and agri- 
cultural and general exhibits. Other exhibitors were_ the 
Singer Sewing Machine Co., the Revo Electric Co., Ltd., 
Messrs. Daffern & Edwards, Messrs. Rawlings & Co., the Wye- 
side Welding Co., and Messrs. W. Rowberry. Smaller exhibi- 
tions are being held at Wellington, Whitchurch, and Weabley. 
A view of the Power Company’s stand is reproduced above. 


For Sale. 


Salford Corporation has for disposal two d.c. positive trac- 
tion boosters and one motor all on one bedplate, each booster 


having a continuous capacity of 300 amperes at 600 r.p.m. 


Messrs. Henry Butcher & Co. will sell by auction at Johnson 
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Street, Southall, on May 15th, engineers’ machine tools of 
Submersible Motors, Ltd. 

Ozonair, Ltd., has ventilating or other plant for disposal. 

The Walton-upon-Thames Urban District Council has for 
sale one 250-kW Metropolitan-Vickers and two 100-kW B.T.-H 
rotary convertors, switchboards, balancer booster, &. 

(See our advertisement pages to-day.) 


New Catalogues and Lists. 


Coventry Etectric Appiiances, Lrp., Conduit Works, Con- 
duit Yard, Fleet Street, Coventry.—An illustrated price list of 
domestic heating appliances, including the ‘ Corporation ” 
fire, fitted with a new type sectional horizontal bar, and 
improved electric irons. 

Mr. Atan Waricut, 117, Victoria Street, §.W.1—An 
illustrated leaflet giving particulars of ‘‘ Inventum” im- 
mersion heaters with thermostatic control. 

Conpuits, Lrp., Garrison Lane, Birmingham.— 
Schedule No. 1201 of conduit prices, including tables of wiring 
capacity of conduits and particulars of gas threaded conduits. 

Messrs. PeTeR BROTHERHOOD, L1D., Peterborough.—A well- 

roduced and iilustrated brochure describing the ‘“ Brother- 

ood-Ricardo ’’ high-speed Diesel engine. 

British Casies, Lrp., Prescot, Lancs.—A com- 
prehensive catalogue (pp. 200) containing descriptive particu- 
lars, with dimensions and weight, of the company’s overhead 
line materials for power, traction and telephones. Useful 
tables are also included of dip and stress of h.p. and l.p. 
overhead lines, pole load, &. Reference to the various 
materials is facilitated 7. an alphabetical index, and an 
index to list numbers. e publication is fully illustrated. 
Also an illustrated brochure describing the company’s new 
po? ge house and plant for dealing with super-tension 
cables. 

My.an & SmitH (Encineers), Ltp., Bamford.—A price list 
of “‘ Eclipse’’ hack saw blades. 

Messrs. FREDERICK J. Gorpon & Co., Lrp., 92, Charlotte 
Street, W.1.—An illustrated booklet describing the ‘‘ Hobart ”’ 
constant-potential battery charger. 

Parsons Ort Enoine Co., Lrp., Town Quay Works, South- 
ampton.—Catalogue No. 104, dealing with the company’s “‘ Y "’ 
type oil engines and marine sets. 

LIVERPOOL ELECTRIC CaBLE Co., Lap., 7, Playhouse Yard, 
Golden Lane, E.C.1.—A descriptive price list and a pocket 
folder for wiremen’s use, of “ Lecite”’ all-bakelite wiring 
accessories. 

Siemens Exectric Lamps AND Suppiigs, Lap., 38-39, Upper 
Thames Street, E.C.4.—Price list No. 433, of the company’s 
various types of fans. 

Fasrica Livarno §.A., Livarno, Milan, Italy.—A 
brochure dealing with ‘ suspension insulators and 
containing a number of excellent illustrations of various over- 
head transmission systems in which these insulators are in use. 

Messrs. KortiInc & MATHTIESEN ELECTRICAL, LtTD., 711 and 
715, Fulham Road, S.W.6.—Illustrated list No. F7230, adver- 
tising “‘ Steelopolite ’’ industrial diffusing fittings. 

Metro-Vick Suppuies, Trafford Park, Manchester.—A 32- 
page booklet containing illustrated details and prices of ‘‘ Met- 
Vick ” domestic appliances and illustrated leaflets dealing with 
the ‘Savage’ health motor, high-frequency apparatus, and 
ultra-violet-ray equipment. 

Messrs. CROMPTON PARKINSON, LTpD., Guiseley, Leeds.— 
Specification No. A504 giving illustrated particulars of flat 
back type a.c. switchboards. 

Messrs. L. WeeKes (Luton), Ltp., Langley Street, Luton.— 
Two leaflets drawing attention to “ Safetee’’ cartridge fuses 
and switch-fuses. 

Accumvutator Co. (1926), Lrp., Chadwell Heath, 
Essex.—Lists Nos. 104 and 105, respectively, giving details of 
the principal types of “‘Sparta’’ batteries available, and a 
car index of models of English, American, and Continental 
cars for which they are recommended. 

Curtis MaNnuracturinG Co., Ltp., Conduit Place, Padding- 
ton, W.2.—An illustrated price list of ‘‘ Celec’’ resistances. 

Messrs. J. J. Eastick & Sons, 118, Bunhill Row, E.C.1.— 
The 1980 wireless and electrical list of this company is now 
available, and has been considerably extended (pp. 278). The 
list contains particulars and prices of all the leading makes of 
radio receiving sets, valves, loud-speakers, and radio acces- 
sories, and is fully illustrated. Details are given of the com- 
pany’s hire-purchase terms. 

Messrs. Veritys, Ltp., Aston, Birmingham.—Publication 
No. 1083 containing a stock list of ‘‘ Verity Heemaf’’ drip- 
proof high-torque motors. Also a folder, containing illustra- 
tions and prices of ‘‘ Orbit ”’ oscillating fans. 

Messrs. W. T. HeENLEY’s TELEGRAPH Works Co., 
Holborn Viaduct, E.C.1.—A circular letter drawing attention 
to Isco”’ cut-outs. 

Messrs. Cox-WatkerS, North-Eastern Electric Works, Dar- 
lington.—An illustrated leaflet advertising the “‘ Compella” 
alarm and call bell. 

B.E.N. Patents, Ltp., 92, Tottenham Court Road, W.1.— 
Publication No. W.M.1 giving a list of some users of the 
B.E.N.-Mvyers hydraulic car washer. 

Messrs. Cape, & Co., Lap., XL Engine Works, St. Peter's 
Street, Colchester.—A folder containing illustrated particulars 
and prices-of “ XL"’ patent vertical engines. 
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Fire. 


A fire which occurred at the works of Messrs. Veritys, Ltd., 


at Aston, Birmingham, on Tuesday, resulted in the offices 
being burnt out, but we are assured that this will have no 
effect on the output, Work was resumed on Wednesday morn- 
ing in the ordinary way. 


Prices of Materials. 


Messrs. F. Smith & Co. report, May 6th : Copper (electrolytic) 
bars, sheets, wire rods and h.c. wire, no change. 

Messrs. James & Shakespeare report, May 6th : Copper bars 

. (best selected) sheet and rod, no change; English pig lead 
£18 10s., 15s. dec. , 

Messrs. Edward Till & Co. report, May 6th: India-rubber, 
Para fine, 8d., 4d. dec. , 

Messrs James Forster & Co., reporting on bo | 3rd, stated 
that the lead market continued to show weakness, prices 
declining daily and closing at the lowest. In face of the falling 
market purchases by consumers had been reduced to a mini- 
mum. Lead continued to arrive in considerable quantities 
and, in view of the state of consumption, stocks must be still 
increasing. With heavy stocks, a poor demand, and full sup- 
plies, only a considerable cut in production will meet the situa- 
tion. Otherwise the price will continue to fall until the 
economic factor enforces a curtailment of supplies. 


Lighting and Power 
Notes. 


Australia.—Sypney.—The Industrial Australian and Mining 
Standard states that it is probable that the Sydney municipal 
electricity undertaking will be removed from the administra- 
tion of the City Council and placed under a trust or board. 
The N.S.W. Government has had under consideration 4 
scheme to place all electric and hydro-electric power, including 
that now controlled by the Railway Department and the City 
Council, under one administration. The Cabinet has appointed 
a sub-committee to inquire into the whole scheme and furnish 
a report for consideration at an early date. 

QUEENSLAND.—The Barron Falls Hydro-electric Board is to 
be formed shortly for the purpose of utilising the waters of 
the Barron Falls for the generation of electricity. 


Bath.—Loan SAncTIONED.—The City Council has received 
sanction to a loan of £20,000 for mains and services. 


Brighton.—Loans.—The Corporation Lighting Committee 
has received sanction to loans of £3,382 for mains and_sub- 
station equipment, £1,275 for public lighting in Grand Junc- 
tion Road and Madeira Drive, and £2,830 for boiler house 
works. Application is also to be made for sanction to the 
borrowing of £6,500 of the £10,000 required to defray the cost 
of the necessary cable extensions in connection with the 
extension of buildings and plant at Southwick Works. 

Mains Extensions.—The Lighting Committee is to extend 
mains at a cost of £800. 


Canada.—RoraL IN Manitopa.—The Mani- 
toba Power Commission contemplates the expenditure of 
$2,066,114 this year on an extensive programme of rural 
electrification. uring the year it is proposed to con- 
struct 540 miles of line in 18 separate schemes, the most 
important of which is the 82-mile h.p. line connecting 
Portage la Prairie with Brandon, contracts for which have 
been awarded. Branch lines of lower voltage will serve 
towns to the south and north of this main transmission 
line, and the system will be extended into the area south- 
west of Brandon. Two smaller systems are being established 
in the north-western part of the province with local generat- 
ing stations. North of Winnipeg the line is to be extended 
from Selkirk to serve Winnipeg Beach, Gimli, and Toulon. 

Pusiic OWNERSHIP OF POWER PLANT IN ALBERTA.—Following 
the conclusion of the negotiations between the Dominion 
Government and the Province of Alberta for the transfer of 
the control of natural resources, the Provincial Legislature has 
adopted and approved a motion favouring the principle of 
public ownership of water-power developments. 


Suppty.—The Yorkshire 
Electric Power Company is applying to the Rural District 
Council for permission to supply the Hope Valley with elec- 
tricity. A committee has been appointed to go into the matter. 


Chiswick.—Inquiry.—An inquiry was held at Chiswick Town 
Hall on April 24th by Col. T. C. Ekin into the application 
of the Brentford and Chiswick Urban District Council for a 
revision of electricity charges by the Chiswick Electricity 
Supply Corporation, Ltd. On behalf of the applicants it was 
stated that the suggested new maximum price was 5d. per 
kWh, which it was thought would be sufficient to cover the 
cost of production and distribution, and provide the company 
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with a dividend of 10 per cent.; the Council would, however, 
be content with a reduction to 6d. per kWh. It was stated 
for the supply company, that the maximum price charge 

did not amount to 8d. per kWh because of a rebate. The 
company had also made an offer to reduce the’ price to 6}d., 
subject to a two-part tariff being introduced. ‘The inspector 
intimated that he would report in due course. 


Continental.—Russia.—The British Russian Gazette states 
that the Council of labour and Defences (STO) has approved 
the electrical construction plan for the economic year 1929-30, 
according to which the power of the regional statisns will be 
increased during the year by 475,000 kW. The total sum 
assigned to electrical construction for the year is 311,740,000 
roubles (£31,174,000). 


Norway.—It is reported from Oslo that the Siemens- 
Schukertwerke Co., of Berlin, is preparing plans for the estab- 
lishment of three hydro-electric power stations in the Tele- 
marken and Sorlau districts of Norway. 


Eastbourne.—Loans SANCTIONED.—The Corporation Elec- 
tricity Committee has received sanction to loans of £11,332, 
for extensions to its distributing system, and £11,430, for the 
supply of electricity to premises in Eastdean and Friston. 


_ Guildford.—Loans.—The Corporation Electricity Committee 
is applying for sanction to the borrowing of £10,000 for mains 
extensions and £2,000 for meters. 


Halifax.—Loans.—The Town Council has received sanction 
to the borrowing of £29,964 of the £30,564 applied for in 
respect of electricity works which it is proposed to carry out 
as an unemployment relief scheme. The Electricity Com- 
mittee recommends that application be made for sanction to a 
loan of £10,000 for services and apparatus in connection with 
the change-over from d.c. to a.c. 


Heston and Isleworth.—Mains Extensions.—The Urban 
District Council has approved mains extensions in Sutton 
Lane, Woodlands Road, along a new road to the Duke’s River, 
and Cecil Road, at an estimated cost of £1,328. 


Hull.—Matns Extension Scueme.—At a recent meeting of 
the Corporation Electricity Committee, the engineer reported 
that sanction had now been received from the Unemployment 
Grants Committee to the application for a grant in respect of 
an estimated expenditure of £120,000 on the laying of mains 
in various streets in the city, which would not otherwise have 
been proceeded with for a period of at least three years. 

ELECTRICAL APPLIANCES FOR SCHOOLS.—At a meeting of the 
Education Committee held recently, the education director 
submitted the results of a three months’ experiment with an 
electric cooker at the domestic subjects centre, and as a result 
the Committee decided to install electric cookers at various 
schools and centres where he thinks it advisable, and to 
arrange for experiments to be made in the use of other elec- 
trical appliances. 


Japan.—HypRo-ELEcTRIC DEVELOPMENT.—It is stated that the 
Fuji No. 2 Power Co. is contemplating the development of 
40,000 kW of electricity on a river in the Shizuoka Prefecture. 


Lancaster.—SwiItcHGEaR REQUIREMENTS.—In order to take 
a supply from the grid next winter, it will be necessary to 
replace the whole of the e.h.p. switchgear with apparatus 
of a greater rupturing capacity at the Caton Road generating 
station, and eventually in the whole of the sub-stations within 
the borough. The estimated cost of the first part of the work 
is £10,800, and the committee is seeking for an undertaking 
that the cost of all the new switchgear shall be chargeable to 
the Central Electricity Board, and not to the Corporation Elec- 
tricity department. 


Loan.—The Corporation Electricity Committee is making 
application for sanction to the borrowing of a further sum of 
£6,000 to cover the cost of normal electricity extensions, new 
mains, and services during the next three years. 


Liverpool.—CLaRENcE Dock Power StaTion.—By the end of 
the current year or early in 1931 the new Clarence Dock power 
station of the Corporation should be in commission. Members 
of the Electric Power and Lighting Committee recently paid 
a visit to the site, where close on 600 men are at work, to 
observe progress in the erection of the power house and the 
construction of the ducts which will supply cooling water 
from the river Mersey. The Clarence Dock station, which 
will cost £1,400,000, was commenced 12 months ago, and will 
contain initially one 50,000-kW turbo-alternator; a second 
turbo-alternator unit will probably be commenced within two 
or three months. The ultimate capacity of the station will 
be 400,000 kW. 


Maidstone.—Mains _ExrTensions.—The Corporation has 
approved a recommendation to extend mains to Linton at an 
estimated cost of £1,350, and is recommended by the Housing 
Committee to have electricity installed at the houses being 
erected on the Mote Park Estate. 


was expressed at 
a recent meeting of the Town Council at the manner 
in which electricity is being supplied to the borough by the 
Derbyshire and Nottinghamshire Electric Power Co. It was 
reported that complaints had been received from two firms, 
in consequence of the failure of the supply on March 2th, 
and, in view of this and previous failures in the supply, the 
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town clerk was instructed to take up the matter with the 
Electricity Commissioners. 


Plymouth.—FREE WirtNc SCHEME TO BE CONTINUED.—At a 
meeting of the Corporation Electricity Committee, held 
recently, a deputation from the registered contractors and 
representatives of the employés in the electrical industry 
attended and asked the Committee to reconsider its decision 
to discontinue the free wiring scheme and to give the scheme 
a further trial for a period of 12 months in view of the 
number of workpeople who are likely to be displaced if the 
Committee’s decision was carried out. After reconsideration, 
it was decided that the Committee’s decision to discontinue the 
scheme he rescinded, and that the increase of 1d. on the present 
price of 6d. per kWh charged in the case of free wiring with 
slot meters be waived. The contractors have agreed to reduce 
the charge for wiring from 17s. 3d. to 16s. 9d. per point. 
This arrangement is to operate as from the June meter read- 
ings, and the position is to be reconsidered at the end of 12 
months. 

Mains Extenstons.—The Corporation Electricity Committee 
has authorised the extension of mains, at a cost of £2,700. 

Loans.—The Electricity Committee is applying for sanction 
to “4 borrowing of £7,687 for a sub-station, cables, and equip- 
ment. 


Sheffield.— RENEWAL or Matns.—Following the announce- 
ment of an unemployment grant of £83,489 hy Lord St. David’s 
Committee to the City Council for electricity purposes, work 
has commenced on the renewal of mains. Of the grant 
£11,800 will be spent in wages and the balance on the pur- 
chase of electrical apparatus and appliances. The work will 
occupy a year. 

Mains EXxtTenstons.—The Corporation Finance Committee 
has approved the expenditure of £8.500 and £6,700 for supply- 
ing energy within the urban district of Dronfield and the 
parish of Beighton, respectively. 


South Africa.—Carz Town.—The Town Council is to spend 
the following sums in connection with extensions to its elec- 
tricity supply system: sub-station and transformer plant, 
£62,000; linking up of sub-stations by means of 12,000-V cable, 
£39,000; l.p. feeders, £16,000; mains extensions, £12,000; re- 
construction of overhead distribution network, £12,000; street 
lighting and general extensions, £38,000. 


Tain.—INAUGURATION oF SuppLy.—The inauguration cere- 
mony of the electricity scheme which was begun four years 
ago took place on April 29th. The supply was switched 
on by Mrs. Ewen, wife of the convener of the Electricity Com- 
mittee. Power is supplied from the hydro-electric station of 
the Ross-shire Electric Supply Co., Ltd., at Loch Luichart. 


Twickenham.—Transrerk OF UNDERTAKING.—It was reported 
at a recent meeting of the Borough Council Lighting and 
Pleasure Grounds Committee that heads of agreement had 
been approved by the Twickenham & Teddington Electric 
Supply Co., Ltd., and the London & Home Counties Joint 
Electricity Authority for the transfer to the latter of the 
whole of the undertaking and property of the company in the 
borough of Twickenham and in the urban districts of Tedding- 
ton, Hampton, and Hampton Wick. The price suggested for 
the purchase was £441,557, less a certain sum yet to be fixed, 
and it was stipulated that the purchase must be completed by 
January Ist next. Subject to existing contracts, the company 
is to take from the Joint Authority a bulk supply of electricity 
for the company’s undertaking in Surrey upon terms to be 
arranged by the Electricity Commissioners. 


United States—Power Station Exrensions—Two new 
turbo-generators, each of 160,000-kW capacity are to be in- 
stalled at the Hudson Avenue generating station of the 
Brooklyn Edison Company. One of the machines is to be 
installed next year and the second in 19382. By this extension 
the capacity of the station will be increased to 770,000 kW, 
and it is estimated that the total cost of the generators, boilers, 
and other equipment necessary will be about $14,000,000 
With the 110,000-kW generator now under construction and 
the two new units installed, all the space in the turbine room 
of the station will be occupied. 

New Stream Power Station.—Construction of a new steam 
generating station for the Wisconsin Power & Light Co. on 
the western shore of Lake Michigan at Sheboygan, Wis., has 
been commenced by the L. E. Myers Co. of Chicago. The 
structure, says Power, will be able to house two 30,000-kW 
turbines, together with their accessories. At present only one 
unit will be installed. The water for condensing purposes will 
be taken from the lake. It will be necessary to build a bottle- 
shaped intake well about 1,500 ft. from the shore line. 


Wimbledon.—W ater Heatinc INSTALLATIONS.—The Corpora- 
tion Electricity Committee has authorised the electrical engi- 
neer to install water heaters on premises where required, at 
inclusive quarterly charges to cover the rental of the appliances 
and the electricity consumed by them. 


York.—Loans.—The Corporation Electricity Committee 
recommends that application be made for sanction to loans of 
£19,028 for meters and domestic apparatus for hire, and £2,610 
for the assisted wiring scheme. 
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Tramway and Railway 
Notes. 


Melbourne Tramways Board 
has been authorised by the Government to raise e loan of 
£200,000 for the conversion of the Brunswick Street cable 
tramway service to electric traction. The Board asked for 
sanction to a loan of £250,000, but in view of the financial 
— - was suggested that it might reduce the estimate for 
the work. 


Barking.—Track ReconstrucTion.—The Urban District 
Council is applying for sanction to a loan of £21,125, for the 
reconstruction of the tramway track from the ‘‘ Bull’ Hotel 
to Loxford Bridge. 


Brighton.—Track RENEWAL.—The Corporation Tramways 
Committee has decided to renew the track round the Old 
Steine Gardens at an estimated cost of £3,540. 


Continental.—SwitzerLanp.—The Swiss Federal Railway 
authorities have recently put into service a Diesel-electric 
motor train for use during the quiet periods of the day on the 
local lines in the Winterthur district. The machine, which 
has combined with it a large luggage van, is fitted with a 
Sulzer-Diesel six-cylinder four-stroke engine coupled direct to 
an Oerlikon generator. The chassis or under-carriage, which 
was constructed by the Swiss Industry Co., of Neuhausen, is 
of tramway type, two of the axles being motor-driven. The 
engine develops up to 420 h.p., sufficient to allow when neces- 
sary from four to six passenger cars to be hauled. Gas oil is 
used as fuel, and on a recent test a speed of 47 m.p.h. was 
attained. 

Iraty.—The Italian Ministry of Public Works has given 
its approval to the proposal to electrify the direct railway 
between Bologna and Florence, and the work is expected to be 
completed by 1982. The work of converting the tramway 
between Campidano and Quartu S. Elena has recently been 
completed. 

§wepEN.—The Swedish State Railway Authorities have 
recently placed an order with the Swedish General Electric 
Co. (Asea) of Vesteras, for a number of electric motor coaches 
for use on local services on the nag peg ote line. 
The coaches, which are the first of the kind to be adopted 
in Sweden, are provided with driver’s cabs at each end; they 
are of 500 h.p, each of the two bogies being provided with a 
250-h.p. motor. At one end of the coach is a transformer and 
switchgear compartment and at the other a luggage compart- 
ment and lavatory. The central portion of the vehicle is 
divided into two compartments, smoking and non-smoking, 
each accommodating 28 passengers. The coaches, which are 
equipped with a multiple-unit control, can attain a maximum 
speed of 48 m.p.h. 


Coventry.—Dovusiinc or Track.—The Corporation Trans- 
port Committee has been authorised to proceed at once with 
the reconstruction and doubling of the tramway track in the 
Burges. 


London.—New Execrric Trarns.—Electric trains equipped 
with roller bearings have been introduced into regular service 
on the Metropolitan Railway. At the same time the suburban 
services have been revised and considerably augmented. 


Lytham St. Anne’s.—CriTICIsM OF MANAGEMENT.—Comments 
on the unsatisfactory state of affairs are made in a report 
of the Special Committee appointed by the Town Council to 
consider the workings of the Corporation tramways. The 
report states that there has been no efficient system of store- 
keeping in operation, and in consequence adequate periodical 
stocktaking was never carried out. Stock cards were invari- 
ably found to be wrong, there being neither a surplus nor 4 
deficit. The stores ordered were considerably in excess of 
requirements, and the committee is satisfied that considerable 
sums of money have been wasted in the purchase of stocks. 
The manager was questioned regarding these matters, and 
his previously tendered resignation was accepted. Mr. J. CO. 
Fairchild, the borough electrical engineer, has been tempor- 
arily appointed to fill the position of tramway manager. 
The Committee was of opinion that certain higher-paid tech- 
nicians were not needed in a comparatively small undertaking, 
that the number of employés could well be reduced without 
loss of efficiency, and that the re-grading of staff was desirable. 
The Committee believed that repairs and overhaul of tramcars 
and ‘buses had been carried out extravagantly and wastefully, 
and that equipment had not been kept up to standard. A 
large amount of work would have to be carried out, but 
fortunately the cost would be one of Jabour only. 


New Zealand.—AvckKLAND.—It is proposed to commence 
work next August on tramway extensions at Mount Eden 
and Richmond Road. 

CuristcHURCH.—The Tramways Board has decided to substi- 
tute railless cars for tramcars on the route between Burw 
and North Beach. 


Tramway Soppty.—The Corporation 
Finance Committee has approved the expenditure of £18,350 
on converting plant, together with distributirig cables, to 
allow additional power to be supplied to the tramway system 
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Telegraph and Telephone 


Notes. 


Compania Telephonica Brasileira 
has recently completed a new automatic telephone exchange 
in the town of Campinas. New exchanges have also lately 
been established in the towns of Tatuhy, Arraial dos Souzas 
(San Paulo), and Laranjal. 

Channel Islands.—TrELePpHoNy.—Proposals for the establish- 
ment of telephone communication between the islands and 
England were to be brought forward for approval at a meeting 
of the Channel Islands States of Deliberation convened for 
May 7th. The Billet d’Etat convening the gathering contains 
correspondence between the Postmaster-General and Jurat 
Dorey, from which it appears that it is proposed to land the 
cable from Dartmouth at Saint’s Bay. There a cable hut will 
be erected and connection with St. Peter Port Exchange 
will be maintained by underground cable. The total expendi- 
ture is estimated at £4,140. The maintenance cost of £210 
per annum is to be borne by the Post Office, which will also 
pay 5 per cent. on the capital outlay. In view of the likeli- 
hood of the immediate installation of telephones the States will 
be asked to drop the proposal for a 24-hour telegraph service 
with the mainland. 

Hull.—Avtomatic TeLEPHONY.—The municipal Corporation 
Telephone Committee’s manager has reported that the con- 
tractors for the automatic exchanges have accepted the Com- 
mittee’s offer to carry out an extension of 2,000 lines at an 
approximate cost of £20,000. 

India.—TreLEGRAPHY AND ‘TeLEPHONY.—Our Indian corres- 
pondent informs us that the report of the Post and Telegraph 
Department for 1929 reveals the number of wireless stations 
(fixed and mobile, including experimental ones) to have been 
165. The beam short-wave telgraph service between Bombay 
and London, worked by the Indian Radio Telegraph Company, 
Ltd., under license in conjunction with the British Post Office, 
gave successful results. There was a steady increase of traffic, 
principally in the cheaper classes of telegrams, and by the 
end of the year the service was handling over 70,000 paid 
telegrams every month. Interruptions were of very briet 
duration, mainly caused by disturbances on the land lines 
between Bombay and the wireless stations. 

The telegraph and telephone mileage was increased by 2,016 
miles of line, 14,000 miles of wire, 34 miles of cable, and 
2,400 miles of cable conductors. New construction included 
7,982 miles of wire erected for the various railways and 1,898 
miles for irrigation service. At the end of the year there were 
maintained by the Department altogether 102,000 miles of 
line carrying 467,000 miles of wire, and 1,073 miles of cable 
containing 82,500 miles of conductors. 

Thirteen departmental telegraph offices, namely, those at 
Kalbadevi, Amraoti, Jaipur, Dalhousie cantonment, Narayen- 
gani, Debrugarh, Tavoy, Toungoo, Taungyi, Allahabad canton- 
ment, Fyzabad, Salem, and Hyderabad were converted into 
combined post and telegraph offices. The scheme for the 
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extension of telegraph facilities by authorising sub and branch 
offices and village postmen to accept inland ordinary telegrams 
from the public for transfer to the nearest telegraph offices 
for onward transmission had been found successful and will 
be continued. 


International Telephony.—ConrerENCcE at STOCKHOLM.— 
The International Consultative Committee for Long- 
distance Telephony met in Stockholm on May Ist under 
the presidency of Mr. Fossion (Belgium). Among the countries 
represented were Germany, Belgium, Denmark, United States, 
France, Great Britain, The Netherlands, Sweden, and Switzer- 
land. The Conference will last a fortnight and will consider, as 
its first business, the subject of international instruction for 
telephonists.—Reuter (Stockholm). 

ANGLO-LUXEMBURG SERVICE.—The service between Britain 
and Luxemburg (hitherto restricted to the city) was last week 
extended to all parts of the Grand Duchy. 


New Zealand.—RaDI0-TeELEPHONY.—Commenting on the pro- 
posed wireless telephone service between Australia and New 
Zealand, the N.Z. Prime Minister has stated that negotiations 
had almost been completed for the introduction of a service 
between Sydney and Wellington. The balance of the equip- 
ment was expected in two months.—Reuter (Wellington). 


Radio Notes. 


India.—Licences.—Our Indian correspondent informs us 
that the report of the Indian Post and Telegraph Department 
for 1929 shows that the number of broadcast receiver licences 
issued during that year amounted to 6,465, which figure 
represented an increase of about 2,000 over that of the previous 
year, though it is much less than was anticipated. Steps were 
taken to deal with the cases of evasion. The total number of 
a issued for the import of wireless apparatus increased 


Jamaica.—NeEw STATION.—It is understood that the Govern- 
ment has granted an English company a licence to erect a 
wireless broadcasting station at Kingston. It is to be erected 
shortly at a cost of £20,000. 


_ Pirates.—Prosecutions.—Since 1925 the Post office has 
ae 1,350 successful prosecutions of unlicensed radio 
isteners. 


U.S.A.—Amateurs’ WAvVELENGTH.—The Federal Radio 
Commission’s recent revision of its regulations governing 
amateurs’ radio stations has given to them the exclusive use 
of the frequency bands from 28,000 to 30,000 and from 56,000 
to 60,000 kilocycles, which bands, it will be recalled, were 
assigned by the International Radio Telegraph Conference 
held at Washington in 1927 to be shared between amateurs’ 
and experimental stations. The new order specifies the d.c. 
—_ supply, or its equivalent, in order to minimise inter- 
erence. 


Contract Information. 


When “Contracts Open” are advertised in our “ Official Notice” pages, the date of the 
ELECTRICAL REVIEW containing the advertisement is given in parentheses below. 


Contracts Open. 


30th. Victorian Railway 
Commissioners. Turbo-alternators, condensing plant, and con- 
trol gear. (B.X. 6355.)* 

July 8th. Posts and Telegraphs Department. Telephonists’ 
telephones. (B.X. 6352.)* 

June 17th. Indicators. (B.X. 63833.) 

July 8th. Telephone generators. (B.X. 6376.)* 

Bilston.—May 12th. Urban District Council. Installation 
of electric lighting in the Market Hall. (Registered contrac- 
tors only). (April 25th.) 


Dundee.—June 12th. Electricity Department. Supply and 
laying of approximately 655 ft. 42-in. diameter cast-iron spigot 
and faucet piping. (See this issue.) 


East Grinstead.—May 19th. Urban District Council. Supply, 
delivery, and erection of second-hand Diesel engine. (See 
this issue.) 

May 27th. Urban District Council. Supply, delivery, and 
erection of 320-kVA alternator and switchgear, and a 200-kW 
reversible rotary, with transformers and switchgear. (See 
this issue.) 


Eccles.—May 17th. Electricity Committee. Twelve months’ 
supply of single-phase a.c. house service integrating watt-hour 
meters. Specification (deposit £1 1s.) and form of tender from 
the borough electrical engineer, Electricity Works, Cawdor 
Street, Patricroft. 


Ebbw Vale.—May 12th. Electricity Department. Supply, 
delivery and erection of 300-kW automatic rectifier plant, 
together with switchgear, cables, &c. (May 2nd.) 

Epsom.—May 12th. Urban District Council. (Section 1.) 
Supply of kiosks and converting plant. (Section 2.) Supply 
and laying of e.h.p. and |.p. cables. (Section 3.) Supply 
only of cables. (April 25th.) 


_ Fife.—County Council. Various works, including electric 
lighting, at new police stations. Specifications, &., from 
Messrs. Walker & Pride, architects, Church Square, St. 
Andrews (deposit £2 2s.). 


Gainsborough.—May 16th. Electricity Department. Twelve 
months’ supply of paper-insulated, l.c., d.s.t.a. cables (l.p.) and 
single- and three-phase meters. (April 25th.) 


Glasgow.--May 10th. Corporation Public Health Depart- 
ment. Supply of stores, including electrical fittings, for hos- 
pitals for one year. Specifications, &c., from superintendent 
of stores, Public Health Department, 20, Cochrane Street. 
Offers to Town Clerk. 

May 16th. Corporation. Stores, including electrical fittings, 
for the Public Assistance Department. Specifications, &c., 
from Contracts Department, 266, George Street, Glasgow. 
Offers to Town Clerk. 

Hastings.—May 10th. Electricity Department. Supply and 
delivery to Broomsgrove power station of boiler fuel for period 
commencing July Ist, 1980. (May 2nd.) 


Hull.—May 27th. Telephone Committee. Supply of three 
50-line common battery private branch exchange switchboards. 
(See this issue.) 


| 
| 
| 


May 9, 1930. 


London.—CENTRAL ELecrriciry BoaRD.—May 12th. Supply, 
delivery, and erection of 66-kV and Jower voltage transmission 
lines, and switchgear for the Mid-East England Electricity 
Scheme, 1929. (April 4th.) 

May 12th. Supply of 33-kV and other cables for the North- 
West England and North Wales Electricity Scheme, 1928. 
(April 25th.) 

May 19th. Construction of site works, foundation works, 

and buildings in the area of the South-East England Elec- 
tricity Scheme (London Area). (April 25th.) 
_ Lonpon County CounciL.—May 26th. Supply, laying, joint- 
ing, and connecting up cables, &c., at Blackwall Tunnel in 
connection with the installation of new ventilating plant. (See 
this issue.) 

Manchester.—May 13th. Town Hall Committee. Supply 
and erection of electric passenger lift at Town Hall. Speci- 
fication (deposit 10s. 6d.) from city architect, Town Hall. 

Middlesbrough.—May 13th. Electricity Department. Supply 
for 12 months of cables and meters. (May 2nd.) 

New Zealand.—WELLINGTON.—June 24th. Public Works 
Department. Outdoor steelwork and 110-kV switchgear for 
the Waitaki power scheme. (B.X. 6238.)* 

July 29th. Auxiliary turbines and generating sets. (B.X. 


.) 

June 25th. Posts and Telegraph Department. Condensers. 
(B.X. 6308.)* 

100,000 34-in. lead clips, 30,000 2-in. ditto, &. (B.X. 6875.)* 

July 16th. Government Railways. Four 30-cwt. overhead 
electric cranes for new goods sheds. (A.X. 9442.)* 

AUCKLAND.—June 10th. Harbour Board. Submarine cable. 
(B.X. 6354.)* 

Ogmere and Garw.—May 30th. Electricity Department. 
Supply, delivery, erection and connecting up of 11,000-V over- 
head aa together with interconnecting cables. (See this 
issue. 

Ottershaw (near Chertsey).—May 17th. Chester Rural and 
other Councils Joint Isolation Hospital Committee. Electric 
light installation at Isolation Hospital. (May 2nd.) 

South Africa.—CareTtown.—June 4th. Electricity Depart- 
ment. Heavy current d.c. testing motor-generator set. 
(B.X. 6841.)* 

JOHANNESBURG.—June 12th. §.A. Railways and Harbours. 
2,000-V switch units and |.p. switchboards. (B.X. 6365.)* 

_Staffordshire.—May 21th. Education Committee. Installa- 
tion of electric light in the infants’ council school, Pelsall. 
(April 25th.) 

Stoke-on-Trent.—May 2th. North-West Midlands Joint 
Electricity Authority. Supply of outdoor type static trans- 
formers and outdoor 33-kV switching station. (May 2nd.) 

Warwickshire.—May 16th. Warwickshire and Coventry 
Joint Committee for Tuberculosis. Extension to heating and 
domestic water services, a.c. motors, switchgear, and wiring 
at Warwickshire King Edward VII Memorial Sanatorium, 
Hertford Hill, near Warwick. Specification (deposit £2 2s.) 
supplied to firms having undertaken similar work. Obtain- 
able from Mr. A. B. Mallinson, consulting engineer, 44, 
Brasenose Street, Manchester. 

Wolverhampton.—June 4th. West Midlands Joint Elec- 
tricity Authority. Supply, delivery, and erection at Ironbridge 
power station of works supply sub-station 3,300-V and 400-V 
metal-clad switchgear. Supply, delivery, and erection at Iron- 
bridge station of storage battery equipment, comprising emer- 
gency stand-by lighting storage battery, 15-kW motor-generator 
set, battery trickle-charger, milking booster and spare parts. 
(See this issue.) 

Wrexham.—Corporation. Wiring of 57 houses in course of 
erection at Huntroyde estate. (See this issue.) 


* Further particulars can be obtained at the Department of 
Overseas Trade (Inquiry Room), 35, Old Queen Street, S.W. 


Contracts Closed. 


Australia.—SypNEY.—Municipal Council. 
11,000-V__metal-clad switchboard and control board 
(£13,285).—Ferguson, Pailin, Ltd. 
25,000-kW turbo-alternator with exciter and _ spares 
(£50,847).—Metropolitan-Vickers Electrical Co., Ltd. 
Condensing plant with pumps and accessories (£19,602), 
and spares (£627).—Briton, Ltd. 


—Tenders. 


The Sydney Sun states that an indication how the present 
rate of exehange is affecting business between England and 
Australia is provided by the cancellation of a big tender for the 
supply of electric eables for the City Electricity Department. 

The Pirelli-General Cable Works, Ltd., through the British 
General Electric Co., Ltd., have asked the Civic Commissioners 
to cancel the tender for the supply of cables unless the Com- 
missioners will agree to pay the difference in the exchange 
rate between 1} per cent. and the rate ruling when the pay- 
ment would be received by them. The Commissioners agreed 
to cancel the tender. 

Belgium.—Government Telegraph and Telephone Depart- 
ment. 

Laying and jointing underground telephone cables con- 
necting Brussels with Malines, Lierre and Antwerp 
and Brussels*with Hals and Mons, and Brussels with 
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Termonde and Ghent.—Ateliers de Constructions 
Electriques de Charleroi. (The value of the contract 
is over £450,000.) 
Birmingham.—Education Committee. Accepted :— 
Electric light installation at Thornton Road Junior School 
and Sparkhill junior commercial school.—Lea, Son and 
Co., Ltd. At Bleakhills schaol and Erdington secon- 
dary school.—Harrison & Searle, Ltd. t Severne 
Road school.—Walker Bros. 
Salvage Committee. Accepted :— 
Installation of charging equipment, cables and wiring at 
electric vehicle garage at Lifford.—United Electrical 
Co. (Birmingham), Ltd. 
Electro-magnetic separator equipment for salvage depot.— 
Rapid Magnetting Machine Oo., Ltd. 
Electric Supply Committee. Accepted :— 
Frequency-changer and switchgear.—Metropolitan-Vickers 
Electrical Co., Ltd. 
Riddling plant at Princes generating station.—British 
Vacuum Cleaner & Engineering Co., Ltd. 
Work in connection with grit installation at Prince’s power 
station.—Davison & Co., Ltd. 
Switchgear at Handsworth and Saltley sub-stations.— 
Ferguson, Pailin, Ltd. 
Gas Committee. Accepted :— 
Electric crane for Nechells gasworks.—Sir William Arrol 
and Co., Lt 


Bolton.—Electricity Committee. Accepted :— 
Sub-station.—Messrs. George Beddows. 


Coulsdon and Purley.—Urban Council. Accepted :— 
Refuse disposal plant (£21,855)—Heenan & Froude, Ltd. 


Congleton.—CorrecTion.—We are informed that the con- 
tract for the kiosk for the Town Council, mentioned on p. 829 
4 7 a issue, was placed with the Electric Construction 

.» Litd. 


Glasgow.—Transport Committee. Accepted :— 
Rail-grinding machine.—Allen Liversidge, Ltd. 


Halifax.—Electricity Committee. Accepted :— 
Laying e.h.p. cable from Luddenden to Hebden Bridge, 
via Midgley (£3,056).—Craven & District Electrical 
Construction Co., Ltd. 
E.h.p. switchgear—Crompton Parkinson, Ltd. 


Leeds.—Electricity Committee. Accepted :— 
Erection of sub-station, Moor Road (£4,085).—Mr. S. 


Flockton. 

Cables.—W. T. Henley’s Telegraph Works Co., Ltd. 
(£4,436); Macintosh Cable Co., Ltd. (£3,127); Enfield 
Cable Works, Ltd. (£800); Derby Cables, Ltd. 
(£2,000). 

Highways Committee. Accepted :— : 

Switch starter for asphalt plant motor (£30).—Igranic 
Electric Co., Ltd. 

Telephone cable (£125); cable (0.6 sq. in. single).—W. T. 

Glover & Co., Ltd. 


Liverpool.—Tramways, Electric Power & Lighting Commit- 
tee. Recommended :— 

Supply of twelve 1,000-kVA step-down transformers (£402 
each).—English Electric Co., Ltd. 2 

33,000-V switchgear for Pumpfields sub-station (£16,980). 
—Ferguson, Pailin, Ltd. : 

6,000-V switchgear for Pumpfields sub-station (£18,974) ; 
6,000-V switchgear for Lime Street district sub-station 
(£7,868); 6,000-V switchgear for Harrington Street 
sub-station (£8,486).—Switchgear & Cowans, Ltd. _ 

Four 12,500-kVA transformers for Pumpfields sub-station 
(£15,800).—Ferranti, Ltd. 

Supply and erection of 33,000-V switchgear (£3,316) and 
33,000-V meter panels (£2,812) at Messrs. Bibby’s 
sub-station, Great Howard Street.—Ferguson, Pailin, 


itd. 

Supply and erection of two 5,000-V transformers (£3,570). 
—C. A. Parsons & Co., Ltd. 

1,600 tons Sandberg silicon sorbitieally-treated steel tram- 
way rails (£11 5s. per ton); 60 tons steel tramway rail 
fishplates (£14 5s. per ton).—Cargo Fleet Iron Co., Ltd. 

8 tons tramway fishbolts (£11 12s. per ton); 80 tons steel 
tramway tiebars (£11 3s. per ton).—Society An Des 
Usines and Acieries Allard. ; 

Tramway junctions.—Hadfields, Ltd. (£728); Titan Track- 
work Co., Ltd. (£1,767); Messrs. Edgar Allen & Co., 
Ltd. (£1,400). 

Electric welding of 375 tramway rail joints and re-treading 
of rail surfaces.—Mersey Welding Co., and the 

- Premier Electric Welding Co. (Mersey), Ltd. 


Mirfield.—Primitive Methodist Trustees :— : 
Electrical work for new Sunday schools at Greenside.— 
Mr. H. Senior. 
Orsett.—Rural Council. Accepted :— 
Installation of electrical automatic pumping plant for the 
sewerage scheme (£1,650).—Messrs. Wallwin. 
Oldham.—Electricity Committee. Accepted :— 
Cable.—Union Cable @o., Ltd. 
Plymouth.—Electricity Committee. Accepted :— 
nduits (£222)—Albion Clay Co., Ltd. 
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South Africa. — Carze Town. — Electricity Committee. 
Accepted :— 

Fittings, &c., for second instalment of street lighting im- 
provement scheme (£1,734).—South African General 
Electric Co., Ltd. 

One constant potertial charging set (£123); motor-genera- 
tor set (£97).—Cape Battery Co., Ltd. 

“a (£517).—British Insulated Cables 

30 miles of indestructible-type insulated wire (£658).— 

: Dowson, Dobson & Behr, Ltd. 

46 tons hard-drawn bare copper wire (£4,700); 13 tons 

G.I. stay wire (£246); 14 tons tinned copper binding 
wire (£185).—British Insulated Cables (S.A.), Ltd. 


Wimbledon.—Electricity Committee. Accepted :— 
Two 200-KVA, 11,000-volt transformers for supply to British 
_ Engines, Ltd. (£244).—Foster Engineering Co., 


Forthcoming Events. 


Physical Society.—Friday, May 9th. Imperial College of 
Science, South Kensington, S.W. 5 p.m. Ordinary 
meeting. 

Institute of Marine Engineers.—Tuesday, May 13th. The 
Institute, The Minories, E.C. 6.30 p.m. “ Developments 
in Powdered-fuel Practice for Marine Service.’ Mr. 
E. W. Green. 

Institution of Civil Engineers,—Tuesday, May 13th. Institu- 
tion, Great George Street, S.W. 6 p.m. Annual general 
meeting. 

Institution of Electrical Engineers.—Thursday, May 15th. 
Savoy Place, Victoria Embankment, W.C.2. Annual 
general meeting. June 2nd to 7th. Dublin, &c. Summer 
meeting. 

(Scottish Centre).—Friday, May 16th. Technical Col- 
lege, Dundee. Twenty-first Kelvin Lecture, ‘‘ Some Recent 
Advances in the Electron Theory of Metals.’’ Mr. R. H. 
Fowler. 

(Hampshire Sub-Centre), — Thursday, May 15th. 
Southampton. Summer meeting. ; 

(Irish Centre).—Thursday, May 15th. Trinity College, 
Dublin. 7.45 p.m. Annual general meeting. 


(Western Centre).—May 28rd to 26th. Sedbury Park 
Hotel, Chepstow. Summer meeting. 

(London Students’ Section).—Friday, May 9th. Insti- 
tution, Savoy Place, W.C. 6.15 p.m. Annual general 
meeting. ‘‘The Rotary Automatic Telephone System.” 
Messrs. J. W. Moffatt and J. C. Emerson. 


Association of Mining Electrical Engineers (South-Wales 
Branch).—Saturday, May 17th. Porthcawl. Annual 
meeting. 

Batti-Wallahs’ Society.—Thursday, May 22nd. Hotel Metro- 
pole. Luncheon. 1 p.m. Sir Edward T. F. Crowe will 
be the chief guest. 

Scottish Tramways and Transport Association.—May 23rd 


and 24th. Atholl Place Hotel Hydro, Pitlochry. Annual 
conference. 


Incorporated Municipal Electrical Association.—May 26th to 
8lst. Eastbourne. Annual convention. 


** Exide ’’ Service Convention.—W ednesday, May 28th. North 
British Hotel, Edinburgh. Banquet. 7 p.m. for 7.30. 


Tramways and Light Railways Association.—Hastings. 
June llth to 13th. Annual congress. 


World Power Conference.—June 16th to 25th. Berlin. 


Electrical Contractors’ Association.—Llandudno. June 16th 
to 25th. Annual convention. 


The “ Electrical Review ”’ 
Service Department. 


Inquirnigs must be accompanied by a stamped addressed 


envelope. 
We shall be glad to learn the names and addresses of makers 
of the following devices :— 
An door bolt which will permit of 
the door being bolted or unbolted from a distance. 
” vacuum cleaner. 
“Trusty vacuum cleaner. 


Mar 9, 1930. 


Notes. 


** Are we an Al Industry?”’ 


The luncheon of the Batti-Wallahs’ Society on April 
30th was the first to be held at the Hotel Metropole, and the 
first over which the new chairman, Mr. W. McLELLAnp, 
C.B., O.B.E., presided. About 100 members and guests were 
present. After the chairman had been presented with his 
badge of office by Mr. F. PooLey (past-president), Mr. F. W. 
Purse, chief engineer, London and Home Counties J.E.A., 
the principal guest, delivered an address which raised the 
query, ‘‘are we an Al industry?’’ Mr. Purse said that, 
although the electrical industry was in a good position, the 
same might have been said a few years ago of the coal, 
cotton, and steel industries. Much of the success now bein 
achieved by electricity supply undertakings was obtaine 
through the use of plant purchased at prices unprofitable to 
the manufacturers. The manufacturers themselves had their 
individual staffs working at the same problems without any co- 
relation. Again, electric-cooker makers, owing to jealousy, were 
tinkering with the problem individually, while their competi- 
tors had assured themselves of prosperity through-combination. 
The strong position of the British Commercial Gas Associa- 
tion should be compared with that of our own Electrical 
Development Association, so inadequately supported. On the 
supply side the same resistance to co-operation was shown in 
refusals to take bulk supplies. Many undertakings wanted 
only the business that carried a large margin of profit, 
instead of being content with an average margin by including 
business with a small margin. How many undertakings had 
up-to-date showrooms with active business-getting organisa- 
tions and simple attractive tariffs? If the Electricity Supply 
Act of 1926 failed, it would ruin those responsible for its 
failure, yet many continued in resolute opposition. He 
advocated a ban on all imports of goods which could be 
produced in this country, coupled with the control of prices in 
relation to dividend; the relegation of the financier to the 
provision of finance; the selection of factories for their 
efficiency and location; and the fullest interchange of men 


- and ideas between all concerns. 


Lieut.-Col. W. A. ViGnoLes, director, E.D.A., proposing a 
vote of thanks to Mr. Purse, expressed agreement with his 
referenre to the Electrical Development Association. 

Mr. M. Warretrt (hon. secretary) announced that the next 
luncheon would he held on May 22nd, when Sir Edward Crowe 
would be the principal guest. 


The Domestic Rate. 


We are advised by Mr. Bertram Kelly that the Douglas 
Corporation Electricity Department makes a secondary charge 
of 1.0d. per kWh (less 5 per cent. discount) for electricity 
supplied for domestic purposes, and should, therefore, have 
been included in our special supplement of April 11th. The 
primary charge is 224 per cent. per annum of the net assess- 
ment for rateable value. 


The Electrical Association for Women. 


On April 29th a party of students taking the electrical 
housecraft course at Battersea Polytechnic visited the model 
electric kitchen of the E.A.W. at Kensington Court, and Miss 
C. Haslett, director, gave an address which was followed by a 
— talk by Miss 8S. Norvick on ‘‘ Electrical Methods in the 

itchen.”’ 

The North Staffordshire branch of the Association had 
an interesting day on May Ist, when a party numbering 
over forty journeyed by road to Manchester. An hour 
before luncheon was spent in looking round the Barton 
power station of the Manchester Corporation, through the 
kindness of Mr. H. C. Lamb, city electrical engineer. and 
after luncheon in one of the canteens of the Metropolitan- 
Vickers Electrical Co., Ltd., at Trafford Park, the afternoon 
was occupied by the inspection of the works and products of 
that company. 

Porcelain Testing. 


Plant for the testing of porcelain insulators, at pressures up 
to 200,000 V, has recently been installed at the works of the 
Hermsdorf-Schomburg Insulator Co., at Hermsdorf, Germany. 


1.E.E. Golf Competition. 


The golf competition for the G. P. Dennis trophy (and other 
prizes presented -by electrical firms) in aid of the Institution 
of Electrical Engineers’ Benevolent Fund will take place on 
May 22nd on the Prenton Golf Club links at Birkenhead. 
Entry forms and full details are obtainable from Mr. O. C. 
Waygood, 41, Forest Road, Meols, Hoylake, Wirral, Cheshire. 


Thury d.c. Transmission. 


‘* Many engineers believe to-day that the transmission of elec- 
tric energy over long distances can be effected only by 3-phase 
a.c. at high voltages, forgetting, or not knowing, that direct 
current enables the same work to be carried out with less 
difficulty. This belief appears to be due to ignorance on the 
part of professors in technical schools and colleges of the system 
of direct current with constant current and variable voltage, 
and to contractors already involved in current practice who 
encourage the dogma that only alternating currents are 
efficient for the transmission of energy over long distances. 
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At Lyons, France, however, electricity has been transmitted 
for more than 20 years by direct current at a voltage exceed- 

” Those are the 
words employed by L’Industrie Electrique in introducing a 


ing 100,000 V and over a distance of 100 km 
long report of an address delivered by Monsieur René Thury 


at the 50th anniversary of the Elektrotechnische Verein, who 


recalled his work in 1887 in connection with the transmission 
of electricity from Sampierdorena to Genoa, where a trial in- 
stallation was made at Isoverde, 27 km. distant from Genoa, 
of two generators working at varying voltages up to 2,200 V 
and at 45 amperes constant. The installation was satisfactory 
from the beginning, was developed to the limits of the 
hydraulic power available, and worked for 25 years, even 
more economically and efficiently than was hoped at the be- 
ginning. A large number of other installations was subse- 
quently put in service until 3-phase was adopted, frequently 
without a full understanding of the reasons which led to its 
choice. The abandonment of direct current was justified for 
ordinary distances, but for 500 km., 1,000 km., and more, it 
had been established that direct current might be employed 
under remarkable conditions of security and economy, whereas 
for such distances 3-phase was too costly and not justified 
either technically or financially. In 1906 the line from Moutiers 
to Lyons had a total length of 360 km. with direct current at 
50 to 58 k¥. There were 8 km. of underground cables in the 
city of Lyons. Those cables had never given any trouble, and 
during recent years the voltage had been increased to 125 kV 
over a distance of 448 km., of which distance 42 km. was 
underground cable. Thus practice had confirmed theory, and 
there was no doubt that direct current was preferable when 
the distance to be covered rendered 3-phase unsuitable, either 
by reason of cost of transmission or on technical grounds. 
Monsieur Thury considered that direct current was alone 
capable of avoiding the use of overhead wires by the substitu- 
tion of underground cables for interconnection, for genera- 
aes means of the tides, or by falls of water of varying 
reights. 


Appointments Vacant. 


Sales assistant for Scarborough Corporation Electricity 
Department. 

Meter repairer and tester for Peterborough Electricity 
Department. 

Two engineering and distribution assistants for Hampstead 
Electricity Supply Department. 

Showroom assistant for Barking Electricity Department. 

Chief lecturer in the Electrical Engineering Section of the 
Municipal Technical College for the Halifax Education Com- 
mittee. 

(See our advertisement pages to-day.) 


Decorative Lighting Fittings. 


Many people are by now familiar with the exterior of the 
new building of the Daily Telegraph in Fleet Street, London, 
but few have had an opportunity of viewing the luxurious 
interior. 


most impressive feature of the decorations is 
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undoubtedly the lighting, which is in the modern style, and 
while, it is claimed, many so-called ‘‘ modern’ fittings fail 
on either esthetic or technical grounds, those installed in the 
Daily Telegraph building do not. They were designed by the 
Edison Swan Electric Co., Ltd., in collaboration with the 
architects, Messrs. Elcock & Sutcliffe, associated with Sir John 
Burnet and Partners, and the resultant illumination is soft 
and adequate, entirely in keeping with an unusual yet ex- 
tremely dignified building. The whole of the metal-work used 


Lighting Fittings in ‘‘ Daily Telegraph ’’ Offices. 


in these fittings is Grecian bronze, the glass panels being of 
the finest English white glass etched and sandblasted on both 
faces. The fittings were installed by Messrs. Bell Bros., under 
the supervision of the consulting engineers, Messrs. Winfield, 
Bowles & Clay. 


Our Personal Column. 
Electrical men are oS us to keep readers of the “ Electrical Review ” 


concerning their 


The Electricity Committee and staff of the Electricity 
Department of the Coventry Corporation and representatives 
of the local branch of the Electrical Contractors’ Association 
entertained Mr. GeorGe Toveu on April 30th, at the Queen’s 
Hotel, on the occasion of his retirement from the position of 
engineer and manager of the Coventry Electricity Depart- 
ment. The Mayor (Alderman Fred Lee) presided, and during 
the evening Councillor C. Payne, on behalf of the Electricity 
Committee, presented Mr. Tough with a fruit bowl and claret 
jug. Mr. W. J. Marston (who is succeeding Mr. Tough), on 
behalf of the staff, presented an oriental tea service, and Mr. 
se Beesley, for the local contractors, presented a silver cake 

asket. 

Mr. C. M. PicktHaut has been appointed secretary to the 
British Industries Fair Committee, under the chairmanship 
of Lord Chelmsford in succession to Mr. A. R. Fraser, M.B.E. 

Mr. J. SueiGu, charge engineer, South Shields Corporation 
Electricity Supply Department, who has been appointed to a 
similar position at Hammersmith, was recently presented by 
the staff and employés of the Department with a mahogany 
clock suitably inscribed. Mr. Geo. Robertson, station super- 
intendent, made the presentation and wished Mr. Sleigh 
success in his new position. 

Mr. W. Mars, engineer and manager, has completed 25 
years’ service with the Brighton Corporation tramway 
undertaking. 

We congratulate Miss Constance ALLEN (daughter of the 
late Mr. A. H. Allen of the Execrrica, Review) upon the 
production of a pantomime which she recently wrote. The 
pantomime, ‘‘ The Babes in the Wood,”’ was performed by the 
Osiris Players at the Century Theatre, London, on Wednesday 
last week. 

The Walsall Electricity Committee has appointed Mr. W. 
TRINFIELD as showroom superintendent at a salary of £300 


movements. 


per annum. Mr. Trinfield at present holds a similar position 
at Radcliffe. 

Mr. P. J. Prinaie, M.I.M.E., M.I.E.E., and Mrs. Pringle, 
of Ballerat, expect to arrive in London, via Spain and France, 
about the middle of this month for a stay of 3} months. 
Mr. Pringle’s address while here will be care of the Liverpool 
office (255, Royal Liver Building) of his company (the Electric 
Supply Co. of Victoria, Ltd.), of which he is chief engineer 
and general manager. 

Burnley Electricity Committee has interviewed three of 73 
applicants for the post of demonstrator at the electricity show- 
rooms. Miss I. M. Warp, for 12 months head demonstrator 
and showroom assistant to Harrogate Corporation, who has 
had previous experience with the Credenda Co., was selected 
for the post. 

Mr. S. J. Oatn, A.M.I.E.E., engineer and construction 
inspector at the Luton Post Office, has been promoted chief 
inspector at the sectional office at St. Albans, and has been 
presented with a Westminster chiming clock in recognition 
of five years’ service as branch secretary of the Society of 
Post Office Engineering Inspectors for the district. 


Mr. ArTHuR CHARLES Watts, partner in the firm of the 
Premier Electrical Co., of Grosvenor Road, Tunbridge Wells, 
has been re-elected chairman of the Sussex branch of the 
Electrical Contractors’ Association. 


Mr. G. H. Laker, borough electrical engineer at Derby, has 
been elected chairman of the South Midland Area Committee 
of the British Electrical Development Association. 


Mr. Stantey A. Youne recently left Reading where he had 
been forseven years contracts manager of the P.O. telephones 
for the district, to take up his new post as district manager 
at Aberdeen. He received several presentations on his depar- 
ture. 
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Obituary.—Sir BenJamin Loncpotrom.—The news of the 
death of Sir Benjamin Longbottom at the age of 53 
years has come as something in the nature of a shock to 
the electrical industry, in the councils of which he had been 
an energetic and self-sacrificing leader for many years. 
It will be recalled that in our issue of February 28th we 
published an article written by him, at our request, in 
which the ‘‘ Prospects of the Electrical Industry ’’ were re- 
viewed. This was the first of our series of such articles. It 
was practically the last piece of work completed by him before 
his illness. We reproduce herewith the photograph of Sir 
Benjamin which accompanied that article, as it is the latest, 
and the one for which he himself expr a personal 
preference. 

Sir Benjamin was born in July, 1876, the son of John 
Singleton Longbottom, Gomersal, York, a millowner possessed 
of a spirit of enterprise coupled with a cautious and sound 
financial method. This parental characteristic was inherited 
by young Benjamin, and adopted by those in association 
with him, as intimated to us personally in the early days 
of his own electric motor construction business at Openshaw, 
Manchester. Those were times when the Legislature had not 
begun to restrain the investment of profits in the development 
of a business, so, instead of these being divided up to the hilt, 
new buildings were added gradually and new developments 
in the direction of larger sizes of motor, new types, and 
new applications, were undertaken by Electromotors, Ltd. 

Sir Benjamin received his 
education at the Heath Gram- 
mar School and was trained 
in mechanical and electrical 
engineering. He became an 
associate member of the In- 
stitution of Electrical Engi- 
neers in 1904, a full member 
in 1909, and was a member 
of its council; he was also a 
member of the Institution of 
Mechanical Engineers and a 
member of its council; was 
president of the Manchester 
Association of Engineers in 
1926-27, and had been presi- 
dent of the Manchester Engi- 
neers’ Club, but it was in his 
connection with the organisa- 
tion of the British electrical 
and allied industries that he 
came into chief prominence. 
He became responsible for the 
destinies of Electromotors, 
Ltd., when he was 25 years 
of age, and more than twenty 
ears ago, when he was build- 
ing up the business, he was 
a member of the National 
Electrical Manufacturers’ 
Association (Inc.). We have 
before us a copy of the speech 
delivered by him in February, 
1911, at which he dealt with 
the formation of the northern 
section of that body, and re- 
ported that that section was 
no longer necessary as the 
dynamo, motor, switchgear, 
and other separate sections 
would meet in Manchester, 


Birmingham, and other F. W. Schmidt] 
places, and would, in his 
estimation, become exceed- 


ingly useful in dealing with 
trade grievances. The N.E.M.A. subsequently became the 

E.A.M.A., and into the activities of this organisation 
Benjamin Longbottom threw himself wholeheartedly, becom- 
ing in 1922 chairman of the council, which office he held until 
1925, when he presided over the British National Committee 
of the first World Power Conference. In his B.E.A.M.A. 
activities he came up against most of the problems of the 
industry and exercised considerable influence. — 

A year ago the business of Electromotors, Ltd., Openshaw, 
became amalgamated with that_of Laurence, Scott & Co., Ltd., 
of Norwich, as Laurence, Scott & Electromotors, Lid., 
and Sir Benjamin was a managing director of the joint con- 
cern. His attention had naturally been largely absorbed dur- 
ing the past year or two in the amalgamation and develop- 
ment operations of this organisation, a circumstance which 
compelled him to some extent to relax his B.E.A.M.A. activi- 
ties, but this year he removed from Alderley Edge to a resi- 
dence outside London (Harraby Lodge, Totteridge Lane) very 
largely with the intention in mind of resuming his co-opera- 
tion with B.E.A.M.A. associates and friends. He caught a 
chill while returning to his new residence after a two days’ 
visit to Manchester in February. Upon reaching home he 
went to bed and subsequently double pneumonia gained a hold 
upon a constitution strained by the high-pressure work of 
years’ duration. For eight weeks the battle between life and 
death took place, and on Wednesday last week death gained 
the victory, leaving the electrical industry lamentably the 
poorer. 


THE ELECTRICAL REVIEW. 


The Late Sir Benjamin Longbottom. 


May 9, 1930. 


Sir Benjamin married in 1913 Alice May, daughter of 
Edward Little, Carlisle, to whom we desire to extend our 
sympathy in her bereavement, There are no children. 

During the war years the work of his company was particu- 
larly strenuous, and in addition to the strain thus falling upon 
him there was the heavy pressure which so many other men 
of his years experienced of services rendered on the Minis- 
try of Munitions Advisory Committee, the Electrical Trades 
(New Industries) Committee, Ministry of Labour and other 
committees. 

During his chairmanship of the B.E.A.M.A. Council, the 
ELectricaL Review celebrated its Jubilee and in the special 
issue then published he contributed an article on ‘‘ The Elec- 
trical Review and the Industry ’’ (Etec. Rev., November 17th, 
1922), and an account of his career was then also given by us. 

Sir Benjamin Longbottom received the honour of knight- 
hood after his term of B.E.A.M.A. chairmanship and the 
World Power Conference. He had other interests besides 
those of Laurence, Scott and Electromotors, Ltd., for he was 
vice-chairman of Richard Johnson, Clapham & Morris, Man- 
chester, Ltd., and of Lo-Thermo Patents, Ltd 


We have received the following communication of Remem- 
brances of the late Sir Benjamin from ‘‘ X ” :— 
BENNY.” 

“Other voices and more learned pens will have been 
speaking and writing about him during these last few 
days. Let me say a word or 
two about some matters of no 
importance which I remem- 
ber and to which he brought 
his brave energy, his laughter 
and kindliness. I remember 
the pains I took once, when 
he was busy, to write a 
speech for him—several alter- 
native speeches!—for the 
occasion on which he had to 
propose the health of a great 
nobleman—a man after his 
own heart—a great winner of 
hearts and other things. 
With what labour I brought 
out brilliant point after point, 
and explained to him how apt 
they were to the occasion, 
and how well they would get 
home! After listening 
patiently to me, he took one 
of the pages out of my hand 
and wrote down, on the back 
of it, a dozen lines of really 
sound stuff, and handed it 
back to me, saying with a 
chuckle: ‘Isn’t that about 
it? It has to go slow. Yours 
would take me an hour to 
say! You ought to be an 
M.P.’ It turned out to be 
quite right. 

remember—it was years 
ago—his joy in teaching me 
the trick of placing 700 guests 
on a printed dinner list so 
that no name could possibly 
be mislaid and any name 
could be quickly changed 
from one place to another— 
what unadulterated joy he 
had showing me its working! 
—what jolly laughter when I 
: told him how well it worked 
—‘ as easy as fallin’ off a log,’ as he loved to say. 

‘*T remember that winter’s morning up in his Cheshire 
country, when the first bird of the day, a rocketting cock- 
pheasant coming down the line, missed by all the other guns, 
was crumpled up by my twenty-bore, to the astonislment of 
his Northern friends. I recall his joy in that shot—his 
pleasure in showing off the new ‘ gun,’ the man from the 
south, the stranger among his guests. And then my fit of 
self-consciousness at being noticed; and, from that beginning, 
miss after miss, till I had quite disgraced him. Somehow he 
failed to notice any of it—never once referred to it, though 
it must have been galling to him. A trifle, of course; but how 
big such trifles are on certain occasions! And how they show 
what a man is really like. 

‘* T remember his joyous tale of his amazement at seeing his 
first capercailzie, after lunch, come over with the grouse pack, 
and how he was afraid to shoot at it. I remember—but how 
countless are the nice things which I could remember about 
him! Good fellow! Good sportsman! He has taken some- 
thing with him into the land of silence that I, for one, shall 


miss.” 
” 


The funeral took place on Monday afternoon at Birstall 
Parish Church, near Leeds. 

In addition to brothers of the late Sir Benjamin, and 
other relatives of the family, the large number of mourners 
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present included directors and staff of Laurence Scott and 
Electromotors, Ltd.; representatives of the Manchester 
Engineers’ Club, the Manchester Association of Engineers, the 
Manchester Chamber of Commerce; Messrs. Johnson, Clap- 
ham & Morris, Ltd.; the B.E.A.M.A. (Messrs. Rodgers, 
Weekes, and J. A. Hirst); Mr. Rodgers also represented the 
World Power Conference; the Igranic Co.; Messrs. T. Harding 
Churton; Mr. H. Butler; Mr. W. B. Woodhouse, representing 
the I.E.E. and the Yorkshire Electric Power Co.; Mr. A. P. 
Wood (of the Lancashire Dynamo & Motor Co., Ltd.); Mr. 
©. D. Taite (Lancashire Electric Power Co.); and many others. 


Mr. J. B. Witson.—Mr. James Blackwood Wilson, of Hugh 
Wilson & Son, Kilmarnock, who passed away last week at the 
age of 76 years, had been connected with municipal life for 
many years and was convener of the committee which intro- 
duced electric lighting and tramways into the burgh in 1904. 
Subsequently he became a useful member of the Ayrshire 
Electricity Board. 


Major G. T. W. Otver.—The obituary column of The Times 
of May 3rd contained a notice of the death, on April 30th, of 
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Major Graham T. W. Olver, R.E. (ret.), Chevalier Légion 
d’Honneur, M.I.E.E., barrister of the Middle Temple. 


Mr. Dane Srnciair.—We deeply regret to learn at the 
moment of going to press that Mr. Daniel Sinclair, chairman 
and managing director of British Insulated Cables, Ltd., and 
a director of many telephone and cable companies, 
away on Tuesday morning at the age of 78 years. We shall 
refer to Mr. Sinclair’s career at length in our next issue. 

Mr. W. Dennis.—The death occurred on May 2nd at his 
residence at Old Southgate, of Mr. Walter Dennis, electrical 
engineer, of 143, Cannon Street, London, E.C. Mr. Dennis, 
who had been ill for a long time, was in his 71st year. 

Mr. H. O. O’HaGan.—The Financial Times records the death 
at the age of 76 years of Mr. Henry Osborne @’Hagan who 
had for many years been responsible for the promotion of 
tramway, electricity, and other enterprises. He died suddenly 
at Cap Martin. 


Will.—Mr. Sypney W. Baynes left £16,643 gross and £13,679 
net personalty. 


Financial Section. 


New Companies, Returns of Share Capital, Debenture Charges, Reports of Electrical Companies, 
Dividend Changes, Transactions in Stocks and Shares. 


New Companies 
Registered. 


British Sweeper Stores, Ltd.—Private company. Regis- 
tered April 28th. Capital, £1,500 in £1 shares. Objects: To 
carry on the business of dealers in, importers, exporters, 
agents, and manufacturers of electrical or other sweepers, and 
all articles and accessories used in connection therewith, elec- 
trical or other irons, kettles, heaters, radiators, lamps, &c. 
The subscribers are: R. Barr, 43, Palace Court, Bayswater, 
W.2, clerk; G. K. Ireland, 1, Finsbury Square, E.C.2, solicitor. 
The first directors are to be appointed by the subscribers. 
Registered office: 5, Gray Street, Oxford Street, W.1. 


Electric Hammers, Ltd.—Private company. Registered 
April 28th. Capital, £1,000 in £1 shares. Objects: To carry 
on the business of electric hammer manufacturers, manufac- 
turers of improvements in mechanically-actuated reciprocating 
tools, electricians, mechanical and electrical engineers, &c. 
The subscribers (each with one share) are: E. H. Tait, 59, 
Berners Street, W.1, clerk; F. B. Conyard, 56, Denton Road, 
Hornsey, N.8, clerk. The first directors are to be appointed 
by the subscribers. Registered office: 160, Piccadilly, W.1. 

Electricity Distribution Co., Ltd.—Private company. 
Registered April 28th. Capital, £10,000 in £1 shares. Objects : 

‘0 carry on the business of an electric light company in all 
its branches, &c. The subscribers (each with one —! are: 
H. Braten, 264, Dollis Hill Lane, N.W.2, clerk; C. Osborne, 
52, Beclands Road, S.W.17, clerk. The first directors are to 
be appointed by the subscribers. Solicitors: Last, Riches and 
Fitton, 18, Bolton Street, W.1. 


Dulrae Manufacturing Co., Ltd.-—Private company. Regis- 
tered April 26th. Capital, £1,000 in 2s. shares. Objects: To 
carry on the business of manufacturers of and dealers in heat- 
ing and ventilating and electrical plant and apparatus, &c. 
The directors are: H. P. Musgrave, 24, Woburn Square, 
W.C.1; W. A. E. Taylor, 5, Hamlet Gardens, Ravenscourt 
Park, W.6. Registered office: 4, Bloomsbury Place, W.C.1. 


Electro-Gas Development Co., Ltd.—Private company. 
Registered April 26th. Capital, £1,000 in £1 shares. Objects: 
To acquire the business of a supplier of electrical, gas, heating, 
cooking and other apparatus carried on by H. P. Barker at 
100, Victoria Street, S.W., and elsewhere, as the ‘ Electro- 
Gas Development Company.”’ The first directors are: H. P. 
Barker, engineer, and Miss D. C. Barker, Oakhill House, 
+ alae Registered office: 3, Arundel Street, Strand, 


_ Orchorsol Sound Reproduction, Ltd.—Registered as a pub- 
lic company April 28th. Capital, £1,000 in 1s. shares. Ob- 
jects: To carry on the business of manufacturers of and 
dealers in gramophones, phonographs, wireless, magnetic, 
electrical, television, and radio apparatus, and apparatus for 

recording and reproduction of sound in synchronisation 


with kinematograph films, motors, batteries, amplifiers, and 
all appliances, accessories and materials, to acquire the trade 
mark ‘‘ Orchorsol,’’ and to adopt an agreement with Orchorsol 
Gramophones, Ltd. (in liquidation) and the liquidator thereof. 
The first directors are: H. W. Wayne, 7e, Cornwall Mansions, 
Regent’s Park, N.W.1. (director of Kenway, |-td.); C. B. Dallas, 
45, Bonneville Gardens, $.W.4, accountant; C. M. Stoney, 6, 
Gilkes Crescent, Dulwich, §.E.21, research chemist. Regis- 
tered office: 639/643, Salisbury House, London Wall, E.C.2. 


Herbert Price & Co., Ltd.—Private company. Registered 
April 30th. Capital, £100 in £1 shares. Objects: To carry 
on the business of manufacturers of or dealers in china, 
pottery, glassware, electrical porcelain, electrical insulating, 
and similar materials, electrical accessories, &c. The first 
directors are: R. H. A. Neuschild, 22, Chasecourt Gardens, 
Enfield (chairman of Gascoigne Insulating Co., Ltd.) ; Dorothy 
M. Neuschild, High View, Clay Hill, Enfield. Secretary : 
ne A. Neuschild. Registered office: 10, Coleman Street, 

Voltron Electric, Ltd.—Private company. Registered April 
30th. Capital, £10,000, in 100,000 ordinary shares of 1s. each 
and 20,000 10 per cent. participating preference shares of 5s. 
each. Objects: To carry on the business of manufecturers of 
radio apparatus, component parts, dry and wet batteries, 
accumulators, gramophones, &c. The directors are: W. H. 
Murad, 74, Lissenden Mansions, Highgate Road, N.W.5; R. 
Miles, 124, Minories, E.C.3, merchant. 


Le Carbone, Ltd.—Private company. Registered April 30th. 
Capital, £10,000 in £1 shares. Objects: To acquire the busi- 
ness of manufacturers and distributors of products connected 
with electricity carried on by Le Carbone (Ancienne Maison 
Lacombe et Cie) in England, and to carry on the business of 
manufacturers and distributors of carbons and all agglomerated 
products, &c. The directors are: R. Oppenheim, 41, Rue de 
Paris, Gennevilliers, Seine, France; Capt. R. J. Pinto, M.C.. 
20, Queen’s Gate, §.W.; U. Willan, ‘‘ Windycrest,’’ Riddles- 
down Road, Purley. Registered office: Coventry House. 
South Place, Finsbury Pavement, E.C. 


Acme Plating & Electrical Co., Ltd.—Private company. 
Registered May Ist. Capital, £500 in £1 shares (10 7 per 
cent. cumulative preference and 490 ordinary). Objects: To 
acquire the business of a metal and wood finisher and elec- 
trical manufacturer and contractor carried on by W. Little- 
field at 112a, High Street, Harlesden, N.W.10. The directors 
are: G. A. Hammett, Redcliffe, Alicia Avenue, Kenton, 
Middlesex; W. Littlefield, 14, Elm Way, Kingsbury, Middle- 
sex. Secretary: G. A. Hammett. Registered office: 112a, 
High Street, Harlesden, N.W.10 


Solaflex (1930), Ltd.—Private company. Registered May 
8rd. Capital, £14,500 in 1s. shares (270,000 ordinary and 
20,000 founders). Objects: To acquire the entire under- 


taking, assets and goodwill of the business hitherto carried on 
by Solaflex Signs Amalgamated, Ltd.; to use, exploit, develop 
and turn to account the patents, patent applications and 
rights, licences and options and stocks relating to daylight 
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signs, and to carry on the business of sellers and manufac- 
turers of advertising signs, placards, posters, pictures, electric 
installations and furnishings, &. The subscribers (each with 
one share) are: R. R. J. Turner, 115, Leadenhall Street, E.C., 
solicitor; W. T. Cave, 115, Leadenhall Street, E.C., solicitor. 
The Directors are : Sir Maxwell Hicks, C.B.E., G. M. Bottome, 
and L. J. Yeoman. Qualification: £200 shares or stock, or 
the holding of one share and £200 debentures or debenture 
stock. Registered office : 12, Grosvenor Gardens, S.W.1. 


Western Lighting Co., Ltd.—Private company. Registered 
May 5th. Capital, £2,000 in £1 shares. Objects: To acquire 
the business of an electrical and wireless engineer carried on 
by L. G. Wiseman at 77, Mitcham Road, Tooting, S.W.17, 
250b, North End Road, Fulham, S.W.6, and 22, High Street, 
Putney, S.W.15. The first directors (to number not less than 
two nor more than five) are: L. G. Wiseman, wireless engi- 
neer; and Mrs. Annie Wiseman, both of 77, Mitcham Road, 
Tooting, S.W. Qualification: £10. Registered office: 77, 
Mitcham Road, Tooting, $.W.17. 


Official Returns of 
Electrical Companies. 


Weston Electric Lamp Co., Ltd.—Debenture dated April 
16th, 1930, to secure £596 15s., charged on the company’s 
undertaking and property, present and future, including un- 
called capital. Holders: Universal Electric Lamp Co., 89, 
Great Eastern Street, E.C. 


Cleartron (1927), Ltd.—S. W. Tubbs, 24, Basinghall Street, 
.C.2, was appointed receiver on April 14th, 1980, under 
powers contained in debentures dated March 28th, 1929. 


Reilly & Brookes, Ltd.—Debenture charged on the com- 

ny’s undertaking and property, present and future, includ- 
ing uncalled capital and goodwill, dated April 11th, 1980, +o 
secure all moneys due or to become due from the company to 
Union Bank of Manchester, Ltd. 


North Wales Power Co., Ltd.—Charge dated April 10th, 
1980, as collateral security (1) to trust deed dated May 12th, 
1924, securing £1,700,000 guaranteed first debenture stock, and 
(2) to trust deed dated March 30th, 1928, securing £300,000 
guaranteed second debenture stock. Property charged: Free- 
hold lands, works, easements, rights and privileges forming 
part of the hydro-electric undertaking of the Aluminium Cor- 
poration, Ltd., and conveyed to the company by a conveyance 
dated June 29th, 1929. Trustees: Whitehall Trust, Ltd., and 
the Prudential Assurance Co., Ltd. 


Wireless Engineering Co. (Scunthorpe), Ltd.—Debenture 
charged on the company’s property, present and future, in- 
cluding uncalled capital, dated April 8th, 1980, to secure £100. 
Holder : S. Todd, 14, Fox Street, Scunthorpe. 


Cunningham Slater, Ltd. (fermerly Harraway Bros., Ltd.). 
—W. Nicholson, 12, Wood Street, E.C.2, ceased to act as 
receiver and/or manager on March 18th, 1930. 


Northampton Radio, Ltd.—Debenture dated April 28rd, 
980, to secure £200, charged on the company’s undertaking 
and property, present and future, including uncalled capital. 
oan 8. G. Crimes, Premier House, 150, Southampton Row, 


Abingdon Electric Supply Co., Ltd.—Satisfaction to the ex- 
tent of £2,500 (being amount issued) on March 5th, 1980, of 
debentures authorised May 14th, 1924, and registered July 5th, 
1924, securing £5,000. 

Young, Osmond & Young, Ltd.—Memorandum of deposit 
dated April 4th, 1930, constituting a further charge on land 
and works at Welwyn Garden City, Herts., to secure all 
moneys due or to become due from the company to Lloyd’s 
Bank, Ltd., not exceeding £5,000. 


Electric Services (Liverpool), Ltd.—Capital, £1,000 in £1 
shares. Return dated December 31st, 1929. 152 shares taken 
up. £152 paid. Mortgages and charges, nil. 


Leamington & Warwick Electrical Co., Ltd..—Capital, 
£100,000 in 2,500 preference and 7,500 ordinary shares of £10 
each. Return dated March 5th, 1930. All shares taken up. 
£100,000 paid. Mortgages and charges: £35,000. 


Edison Swan Electric Co,., Ltd.—Capital, £432,565 8s. in 
100,000 preference shares of £1 and 1,662,827 ordinary shares 
of 4s. each. Return dated September 30th, 1929. 100,000 
preference and 957,177 ordinary shares taken up. £223,185 8s. 
paid (being £1 per share on 100,000 preference, 8d. per share 
on 284,646 ordinary, 1s. 7-1/5d. per share on 26,415 ordinary, 
and 4s. per share on 554,530 ordinary shares), including 
£678 paid on forfeited shares. £68,928 considered as paid 
(being 4s. per share on 91,586 ordinary, 3s. 4d. per share on 
284,646 ordinary, and 2s. 4-4/5d. per share on 26,415 ordinary 
shares). Mortgages and charges, £475,281. 

Electro-Metals, Ltd.—Capital, £30,000 in 4,000 preference 
shares of £5 and 10,000 ordinary shares of £1 each. Return 
dated January 3rd, 1980. 102 preference and 10,000 ordinary 
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shares taken up. £510 paid on the preference shares. £10,000 
considered as paid on the ordinary shares. Mortgages and 
charges, nil. 


Wilkins Electrical Works, Ltd.—Capital, £1,000 in £1 
shares. Return dated January 13th, 1930. 685 shares taken 
id. £625 considered as. paid. Mortgages and 


Victoria Electric Plant Co,, Ltd.—Capital, £1,000 in £1 
shares. Return dated January 3ist, 1930. 253 shares taken 
up. £253 paid. Mortgages and charges, £550. 

Forest City Electric Co., Ltd.—Capital, £5,000 in £1 shares. 
Return dated February 19th, 1930. All shares taken up. £2,210 
paid. £2,790 considered as paid. Mortgages and charges, nil. 


R. E. Stichling, Ltd.—Capital, £1,000 in £1 shares. Return 
dated January 13th, 1930. All shares taken up. 2 paid. 
£998 considered as paid. Mortgages and charges, £1,000. 


Walter Denis Manufacturing Co., Ltd.—Capital, £500 in 
£1 shares. Return dated December 28th, 1929. 261 shares 
taken up. £2 paid. £259 considered as paid. Mortgages and 
charges, £1,850. 

Sound Recorders, Ltd.—Particulars filed of £2,500 deben- 
tures authorised April 16th, 1980, charged on the company’s 
property and assets, including uncalled capital, the amount of 


~ 


the present issue being £1,500 


Electrical Finance & Securities Co., Ltd.—Particulars filed 
of £53,200 debenture stock authorised March 16th, 1930, and 
covered by trust deed dated April 24th, 1930 (supplemental to 
trust deeds dated July 29th, 1927, and July 6th, 1928), charged 
on the company’s undertaking and assets, including uncalled 
capital, the whole amount being now issued. stees : 
Second Consolidated Trust, Ltd., Dashwood House, E.C.2. 


Ruskia Accumulator Service, Ltd.—Debenture dated April 
28th, 1930, to secure £140, charged on the company’s property, 
present and future, including uncalled capital. Holders: G. G. 
Portch, 111, Queen’s Road, Buckhurst Hill; and C. P. Gam- 
mon, 101, St. George’s Road, S.W.1. 


C. B. King (Magnetos), Ltd.—Capital, £1,000 in £1 shares. 
Return dated December 31st, 1929. All shares taken up. 
£1,000 paid. Indebtedness in respect of mortgages and 
charges, £900. 


Westminster Electric Supply Corporation, Ltd.—Capital, 
£2,000,000 in 550,000 43 per cent. cumulative preference and 
1,450,000 ordinary shares of £1 each. Return dated March 
llth, 1930. 550,000 preference and 1,259,366 ordinary shares 
taken up. £1,305,620 paid on 550,000 preference and 755,620 
ordinary shares. £503,746 considered as paid on 503,746 ordi- 
nary shares. Mortgages and charges, nil. 


Lancashire United Transport & Power Co., Ltd.—Capital, 
000 in £1 shares. Return dated March 12th, 1930. 
192,878 shares taken up. £7 paid. £192,871 considered as 
paid. Indebtedness in respect of mortgages and charges, 
* £538,541; £83,330 deferred debenture stock issued having no 
charge over the assets of the company. *A further £50,000 
pe this stock has been deposited as security for possible 
advances. 


Melbourne Electric Supply Co., Ltd.—Capital, £1,750,000 in 
150,000 8 per cent. first preference shares of £5 and £1,000,000 
consolidated ordinary stock. Return dated December 25th, 
1929. 100,000 preference shares and £800,600 ordinary stock 
taken up. £1,286,445 po on the preference shares and 
£786,445 ordinary stock. £14,155 considered as paid on 
£14,155 ordinary stock. Indebtedness in respect of mortgages 
and charges, £3,545,931. 

Flather & Co., Ltd.—Capital, £20,000 in £1 shares. Return 
dated November 15th, 1929. 12,956 shares taken up. £11,456 
paid. £1,500 considered as paid. Mortgages and charges, nil. 


Lamp Manufacturing Co., Ltd.—Capital, £10,000 in £1 
shares. Return dated February 13th, 1930. 5,400 shares 
taken up. £5,400 paid. Mortgages and charges, £2,500 
debentures. 


City Notes. 


Associated Electrical Industries, Ltd. 


The accounts of this company were abstracted in our issue of 
April 25th, p. 791, and the annual meeting was held on April 
30th. Sir Felix J. C. Pole (chairman), who presided, said that 
the total issued capital was now £4,731,950, as compared with 
£4,672,746 in the preceding year. The capital was increased 
for the purpose of acquiring shareholdings in the British 
Thomson-Houston Co., Ltd., the Edison Swan Electric Co., 
Ltd., and Ferguson, Pailin, Ltd. They had endeavoured to 
make clear in the balance sheet that the company was an 
owning as well as a holding company, owning the physical 
assets of the Metropolitan-Vickers Electrical Co., and holdin 
the shares of the companies named. The directors had decide 
to pay the preference dividend half-yearly in future. 
Having regard to the severe competition prevailin 
throughout last year, the results could be _ regarde 
as satisfactory. Notwithstanding the large orders placed 
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by the Central Electricity Board in connection with the 
grid system, there was still an excess of manufacturing 
capacity, and there was a wide field for co-operative eltort 
within the industry. The steps taken to co-ordinate the acti- 
vities of the companies embraced by them had already been 
fruitful of some results, and they looked hopefully to the 
future. An important development during the year was the 
decision to utilise the Edison Swan Electric Co., Ltd., as the 
merchandising section of the group, and the business in wiring 
supplies, fittings and radio apparatus, formerly handled by the 
Merchandising Sales Department of the British Thomson- 
Houston Co., Ltd., had been taken over by the Edison Swan 
Electric Co., Ltd. This would be followed in the course of 
the next few weeks by the transfer to the Edison Swan 
Electric Co. of the Metropolitan-Vickers merchandising busi- 
ness. The results already secured had been encouraging, and 
they believed that substantial economies would accrue. Fur- 
ther economies would result from changes which were being 
introduced gradually in their engineering and manufacturing 
arrangements. Reviewing activities during the year, in the 
case of all companies the period was marked by an extensive 
campaign undertaken with the ebject of improving and 
cheapening the companies’ various lines of apparatus and 
developing new products to meet the requirements of their 
rapidly growing industry. Dealing particularly with the 
Metropolitan-Vickers Electrical Co., Ltd., Sir Felix said 
that large units recently completed or now under 
enstruction by the company included a seventh turbo- 
generator of 25,000 kW which was —g 4 built for the 
Bunnerong station of the Sydney City uncil, making 
175,000 kW of their generating plant installed there. At 
Yallourn they were adding two 25,000-kW sets to the six 
already installed for the Victorian Government. The 
Uruguayan Government had recently ordered two 25,000-kW 
sets, switchgear and auxiliary plant for the new power house 
at Montevideo, the boiler house equipment for which was being 
sub-let to Messrs. Babcock & Wilcox. They were adding a 
50,000 kW set to the Portishead station at Bristol, while 
Liverpool Corporation had ordered two 50,000-kW turbo sets, 
the second of which still required the sanction of the Elec- 
tricity Commissioners. An order had been received from the 
London Power Co. for two 67,200-kW turbo-generators; these 
would be the largest generating sets in this country. That 
company had also purchased a 33,000-kW frequency changer. 
The company had recently completed one auxiliary turbo- 
electric installation for the Ellerman Line and had five others 
in course of construction. The Transformer Department dealt 
with a record volume of work. A number of the transformers 
for the Scottish grid were installed last year, the two 
60,000-kVA banks for 132,000 V at Dalmarnock constituting the 
largest sets in this country at this voltage. In the Switchgear 
Department the output was in excess of any previous year, 
the largest individual orders heing the 132.000-V gear for the 
North-West section of the grid, and the 66,000-V metal-clad 
gear for the Battersea power station. With regard to rail- 
way electrification, the Traction Department had supplied, or 
had in course of construction, 62 passenger and freight loco- 
motives for the Great Indian Peninsula Railway. Other 
large contracts had been received for traction work from the 
Southern Railway, the Central Argentine Railway, and from 
Russia, while for the Buenos Aires Great Southern Railway, 
in conjunction with Messrs. Sulzer Bros. and Messrs. Beard- 
more, they had supplied a number of Diesel-electric locomo- 
tives. It had been said of some of the industries in this 
country that they were badly equipped with respect to plant 
and technical ability, and it had been suggested that the poor 
financial results obtained were due to those causes. He could 
say emphatically that there would be no foundation for any 
such statement if made with regard to the electrical] manu- 
facturing industry. Referring to the protection of our home 
markets, Sir Felix said it was unfortunate that this question 
should be a matter for political controversy, and he could not 
help feeling that the solution of the problem was a matter for 
an impartial tribunal which should weigh up facts, figures, &c., 
and make a recommendation. Regarding overseas markets, 
the companies of their group maintained their own technical 
and commercial staffs in most of the important overseas terri- 
tories. The export business had practically ceased as the re- 
sult of the war, and some time was necessary to re-establish 
it after the conclusion of peace. In the last nine years the 
Metropolitan-Vickers Electrical Co. alone obtained business 
from overseas aggregating £27,000,000, of which, he esti- 
mated, quite 18 millions was paid in wages. Referring to the 
Australian market, the chairman said that unfortunately the 
Australian Government had taken drastic steps to restrict the 
volume of imports, and was encouraging by every means in 
its power the development of local manufacture. Since 1916 
the Metropolitan-Vickers Electrical Co. had mn manu- 
facturing in Australia, but the present Australian 
policy had a tendency to encourage too many. firms 
to enter the manufacturing field there and to invest capital 
which, in the aggregate, was in excess of the need of the 
business to be done. This situation required careful study 
by the electrica] industry as a whole. = the past year 
the high voltage laboratory at Trafford Park was formally 


opened by Sir Ernest Rutherford. They had recently com- 
pleted negotiations with the International General Electric 
Co. for an exchange of patent rights and manufacturing in- 
formation between all the companies of the A.E.I.. and the 
General Electric Co. of America. The International General 
Electric Co. had considerable interests in their company, and 
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it was its intention to continue to hold as an investment a 
substantial, but minority, interest in the company. He was 
assured that the International Co. had no desire to hold a 
majority of their shares nor to change the british character 
of the company. ‘The voting rights of the shares of their com- 
pany held by the International Co. had been placed in his 
ands by virtue of a power of attorney. The report and 
accounts were adopted. 


Johnson & Phillips, Ltd. 


The annual meeting of this company was held on May 5th, 
Mr. J. MacGreggor (chairman) presiding. In presenting the 
report and accounts (vide ELECTRICAL REViEW, May 2nd, p. 835) 
the chairman said that the decision not to pay a higher divi- 
dend than 10 per cent. was due to the fact that they had 
now in hand a record volume of business, and to carry out 
these contracts, substantial liquid capital was required. ‘lhe 
directors did not consider it appropriate at the present time 
to increase the issued share capital of the company, and they 
had therefore decided to increase the carry forward to £123,417. 
A subsidiary company was registered during the period under 
review to deal with the South African trade. It had not, 
however, shown any profit during the first few months’ trading, 
and they did not anticipate any profit until the company was 
established. The only other subsidiary was the Midhurst and 
District Electricity Co., Ltd., which had taken up from the 
Electricity Commissioners an Order for the Midhurst area 
where electricity was now being supplied. Naturally this com- 
pany did not show any profit during its first few months of 
active work, but they were quite satisfied with its results, which 
were up to the estimate. The directors considered the result 
of the year’s trading quite satisfactory. The profits earned 
showed an increase of nearly £50,000 over those of the previous 
year. This substantial improvement was due partially to an 
increase in turnover, but principally to the great economies 
effected in the cost of production. Competition remained very 
acute all through 1929, and productive capacity kept well ahead 
of demand, so that not only efficiency in manufacture, but 
active and enterprising salesmanship, were necessary to 
secure a reasonable share of business at an adequate profit. 
No particularly striking contracts were carried out by the 
company in 1929. They were, however, at present commenc- 
ing work on an important contract for the Central Electricity 
Board, viz., the erection of grid lines in Mid-East England, 
this being the first grid contract they had undertaken. The 
value of the orders on their books was higher at the present time 
than ever before in their history. Although trade depression 
seemed more persistent in many branches of British industry, 
the electrical industry in this country continued its upward 
movement, after the period of marking time during which the 
national electricity scheme was being planned and set on foot. 
It was hardly realised even in electrical circles in this country 
that the consumption of electricity per head in the U.S.A. was 
approximately four times what it was in Britain. Our own 
country was much more compact and contained very much 
less waste space, so that when our grid was completed, and 
we began to fill in its outlines, we would surely be able to 
make Britain a world example of intensive electrification, with 
far-reaching effects on our depressed industries and agriculture. 
During the year they again carried out a large amount of 
railway electrification work, and looked forward to very con- 
siderable expansion in this direction. Telephone developments 
were also increasing, and they were very — engaged in 
this work just now. A suitable scheme had now been 
developed for establishing a superannuation and insurance 
fund for the employés, and this scheme came into operation 
on April Ist Jast. The report and accounts were adopted. 


Oriental Telephone & Electric Co., Ltd. 


The net revenue for 1929 was £99,521. Adding £34,425 
brought forward and deducting interim dividends there is a 
balance of £104,531. It is proposed to place £12,500 to depre- 
ciation reserve, and to pay a final dividend of 8 per cent., 
free of tax, making 12 per cent. for the year, leaving £39,807 
to be carried forward. The report states that the automatic 
system in Singapore has now been installed and the change- 
over from manual working was made on April 18th last. The 
Bombay Telephone Co., Ltd., continues to make progress and 
has raised its dividend from 4 to 6 per cent., free of tax. The 
Bengal Telephone Corporation also reports satisfactory pro- 
gress and has declared a dividend of 8 per cent., free of tax, 
as against 74 per cent. for the previous year. The Madras 
Telephone Co., Ltd., reports improvement, and has maintained 
its dividend at 8 per cent., free of tax. The Rangoon Telephone 
Co., Ltd., has paid a dividend of 6 per cent. (as for 1928), and 
8 per cent. has been paid on the shares of the Hong-kong Tele- 
phone Co., Ltd. The China and Japan Telephone and Electric 
Co. has again been able to declare a dividend of 15 per cent., 
free of tax. Mecting: May 13th. 


Pye Radio, Ltd. 


The first annual meeting was held on May Ist, Sir Thomas 
A. Polson (chairman) presiding. In presenting the report and 
accounts (ELECTRICAL Review, May 2nd, p. 836), the chairman 
said that when the shares were offered to the public the 
directors estimated a profit of not less than £50,000. The 
results for the past year (£62,686 profit) had more than 
justified the conservativeness of the estimates. Additions had 
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been made to works, .and within three months would be fully 
equipped and occupied. The works now covered a floor space 
of 75,000 sq. ft. ‘Lhe excellent results had been achieved in 
the face of trying circumstances. They were engaged in a 
new industry, which was already one of considerable national 
importance, and it seemed safe to predict a prosperous future 
for the company. ‘They had several interesting designs coming 
forward, including a talking-picture amplifier, for the intro- 
duction of which into the cinema industry they had completed 
arrangements. Mr. R. Milward Ellis stated that the sales 
for the month of April, 1930, considerably exceeded the corre- 
sponding sales figure for April, 1929. The report and accounts 
were adopted. 
Einstein’s Electro-chemical Process, Ltd. 


Major Guy M. Kindersley, O.B.E., M.P. (chairman) presided 
at the first annual meeting on April 30th. In the course of 
his speech he explained that the Master of Sempill on account 
of the pressure of other affairs had resigned the chairmanship 
but remained on the board. He said that the patent position 
had been strengthened and that negotiations were proceeding 
with regard to the sale of foreign rights. Their initial diffi- 
culties had been surmounted and the works at Slough were 
engaged on productive work on an expanding scale. They 
were now treating thousands of articles weekly for various 
manufacturers, chiefly by rendering the articles corrosion-proof 
by a special chromium coating. They had also been successful 
in other directions. The Acton factory had been completed, 
and they were now in a position to manufacture on a com- 
mercial scale the series of products to which the Pigache 
processes were applicable. Major Kindersley gave details of 
the arrangements made for the disposal of the company’s 
products and concluded by expressing the opinion that the 
company’s business would grow to satisfactory proportions. 


Cable, Telephone and General Trust, Ltd. 


At an extraordinary general meeting on April 30th resolu- 
tions were passed increasing the capital of the company to 
£1,100,000 by the creation of 390,000 shares of £1 each, of 
which 250,000 are to be preference shares, 5,000 “‘ A’”’ prefer- 
ence shares, and 135,000 ordinary shares, raising the rate of 
annual dividend on the preference shares from 6 per cent. to 
7 per cent. cumulative, c anging the title of the ‘‘ A” prefer- 
ence shares to ‘‘ preferred ordinary shares,’ and adopting new 
articles of association. In the course of his speech, Sir 
Alexander Roger (chairman) said that the Trust was an impor- 
tant link in a chain of companies in U.S.A., Great Britain and 
elsewhere, which together transacted and operated every kind 
of telephone business, and was in association with the Inter- 
national Automatic Telephone Co., Ltd., Automatic Telephone 
Manufacturing Co., Ltd., British Insulated Cables, Ltd., and 
other important British interests, and the Associated Tele- 
phone and Telegraph Co. of U.S.A. 


Bournemouth & Poole. Electricity Supply Co., Ltd. 


The report for the year ended December 31st last shows a 
balance, after deducting expenses, of £158,360, to which is 
added £6,268 brought forward, making £164,628 available. 
From this debenture interest, &c., is deducted, depreciation, 
renewals, &c., reserve, receives £35,000, £3,000 is transferred 
to taxation reserve, and £15,000 to general reserve. A final 
dividend of 9 per cent. is recommended on the ordinary 
shares, making 15 per cent. for the year, leaving £7,798 to 
be carried forward. The capital expenditure during the year 
amounted to £115,010, the chief items being £43,224 for 
machinery and £34,097 for mains. The electrical energy sold 
increased from 13,366,746 to 15,526,668 kWh. 


Babcock & Wilcox, Ltd. 


The annual meeting was held_on May 5th, Sir John 
Dewrance (chairman) presiding. In presenting the report and 
account (ELEcTRIcAL Review, April 25th, p. 790), the chairman 
said the report referred to an exceptional accumulation of 
uncompleted orders and in this connection he should explain 
that the character of the business was changing. Previously 
the great bulk of the business was in standard boilers and 
their equipment. This now represented a small proportion 
of the turnover, and the bulk of their orders was for boilers 
built to special design. As a result, the volume of orders 
secured was in excess of the normal, and certain delays 
oceurred which prevented the work being executed. The 
report and accounts were adopted. 


Madras Electric Tramways (1904), Ltd. 


The accounts for the year ended December 3ist last show 4 
gross profit of £25,879. After deducting interest, &c., and 
transferring £7,500 to depreciation and renewal account, there 
is a balance of £8,741, to which is added £1,703 brought for- 
ward, making £10,444. The preference dividend takes £6,000, 
leaving a balance of £4,444 which is carried forward. The 
report states that despite continued opposition of motor omni- 
buses, the mileage run and passengers carried on the tram- 
ways have been maintained, but the cost of running has in- 
creased in consequence of a larger expenditure on repairs. 


Calcutta Electric Supply Corporation, Ltd. 


The accounts for the year ended December 31st, 1929, show 
a profit of £461,122, to which is added £41,130 brought for- 
ward, making £502,252 available. After deducting debenture 
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interest, &c., it is proposed to transfer £75,000 to reserve, 
£25,000 to premises account, £3,000 to insurance fund, £10,000 
to retiring gratuity fund, £28,188 to reserve for distribution 
to domestic consumers, and to pay a final dividend on the 
ordinary shares of 7 per cent. (actual), less tax, making 12 per 
cent. for the year. It is also proposed to pay a bonus of 5d. 
per share on the ordinary shares, less tax, leaving £41,621 to 
be carried forward. The energy sold during the year totalled 
169,989,255 kWh, as compared with 147,957,366 kWh in the 
preceding year. 


Italy Argentine Electric Co. 


We are informed that an issue of 50,000 American shares, 
representing 5,000,000 Argentine pesos capital stock of the Ital 
a Electric Company, has been placed in New York 
and Montreal by a banking group consisting of A. Iselin & Co. 
and E. H. Rollins & Sons, of New York, and Nesbitt, Vhomson 
and Co., Ltd., Montreal. Each American share is equivalent to 
one share of 100 pesos par value of the company, whose capital 
stock totals 65,000,000 pesos. The Italy Argentine Electric 
Company is controlled by the Motor Columbus Corporation 
and the Swiss American Electric Company. 


Cawnpore Electric Supply Corporation, Ltd. 


The report for 1929 shows a surplus on the year’s working 
of £91,500, from which debenture interest is deducted. To the 
balance, £3,824 brought forward is added, making £83,768. 
Depreciation and renewals account receives £2:,5v0, general 
reserve £2,500, income tax account £4,000, and debenture 
sinking fund £7,827. It is proposed to pay a final dividend 
of 7 per cent. on the ordinary shares, making 10 per cent. 
for the year, leaving £6,241 to be carried forward. The 
energy sold _ totalled 31,932,951 kWh, as compared with 
26,804,762 kWh in 1928. 


National Electric Construction Co., Ltd. 


The profit for the past year was £30,316, as compared with 
£23,466 in 1928. After meeting debenture interest, &c., and 
adding, £5,605 brought forward, the amount available is 
£23,456. Of this £10,000 (against £2,200) is placed to general 
reserve. The dividend is maintained at 10 per cent., but this 
year @ bonus of 23 per cent. is also being paid. A sum of 
£7,000 (£9,000 last year) has been put to special reserve on 
account of the debt due by a subsidiary company; no further 
— will be necessary. A balance of £5,221 is carried 
orward. 


Richmond (Surrey) Electric Light & Power Co., Ltd. 


The accounts for 1929 show a net revenue of £45,422, to 
which is added £4,281 brought forward, making £49,702. 
From this is deducted sinking fund instalment, £1,407, change- 
over expenditure suspense account, £1,500; depreciation, re- 
newals, &c., reserve, £10,000; and general reserve, £10,000. 
It is proposed to wn Pa final dividend of 7 per cent. on the 
ordinary shares, making 11 per cent. for the year, and to 
carry forward £4,795. The energy sold totalled 3,882,880 kWh, 
as compared with 3,567,931 kWh in 1928. 


Utilities Power & Light Corporation. 


This concern which controls utility undertakings in the 
United States, Canada, and Great Britain and has total assets 
valued at $402 millions, shows that during 1929 the conso- 
lidated gross earnings amounted to $52,348,686, against 
$43,240,584 in 1928. During the year the Corporation acquired 
through its subsidiary, the Greater London and Counties Trust, 
Ltd., the undertakings of the Shropshire, Worcestershire and 
Staffordshire Electric Power Co., and the Reading Electric 
Supply Co., Ltd. 


Birmingham & District Investment Trust, Ltd. 


In the course of the report of this company (a subsidiary of 
the British Electric Traction Co., Ltd.), for the past year, it 
is mentioned that the sale of the company’s holding in the 
Shropshire, Worcestershire and Staffordshire Electric Power 
Co. realised a satisfactory profit which had enabled the direc- 
tors to distribute a bonus of one new £1 ordinary share for 
each share held. It is proposed to double the capital by 
creating 1,119,560 shares of £1 each. 


Craigpark Electric Cable Co., Ltd. 


After writing off £3,500 for depreciation and transferrin 
£10,000 to reserve, the directors have declared a dividend o 
10 per cent. on the ordinary shares for the year ended March 
31st, 1930. It is proposed to issue 15,000 new ordinary shares 
of £1 each, and these will be provisionally allotted to the 
ordinary shareholders on the register on May 3rd, 1980, in the 
proportion of two shares for every five shares held at the par 
price of £1 each. 


Official Notice re Companies. 


The names of the undermentioned companies will be struck 
off the Register at the expiration of three months unless 
cause is shown to the contrary :— 

Alkum Electrics, Ltd. 

British Wireless Supply Co. (1924), Ltd. 

Radio, Phonopore & Electricals, Ltd. 

Radio Equipment Co., Ltd. 

Standard Electric Sign Co., Ltd. 


Mar 9, 1930. 


British Power & Light Corporation (1929), Ltd. 


The first ordinary general meeting of the British Power and 
Light Corporation (1929), Ltd., was held on May 6th at Win- 
chester House, E.C. Mr. Henry A. Vernet, chairman, who 
presided, said that results had fallen short of expectations 
owing to the time required to expand the sales of electricity 
proving greater than had been expected. The drought last 
year had also increased the expenses of the North Wales Co., 
some 11,000,000 kWh which otherwise could have been gener- 
ated by the company having to be purchased ; it was estimated 
that the loss due to the drought was approximately £17,000. 
The Distribution Co. of North Wales showed very satisfactory 
progress, the increase in electricity sold amounting to 85 per 
cent. The English companies were in early stages of develop- 
ment, but by the end of the vear had obtained 2,254 consumers 
and sold almost 1,000,000 kWh. A further report of the meet- 
ing will be found in our advertisement pages to-day. 


Philips’ Glow Lamp Works. 


The report for the past year shows that the net profit rose 
from £1,560,000 to £1,790,000. The dividend of 21 per cent. 
is maintained on the old ordinary shares, while the new shares 
will receive 5} per cent. The ordinary capital is now 
£5,470,000. 

A full announcement appeared in The Times on Wednes- 
day last to the effect that 400,000 units of florins 10 each, 
representing one 100th part of an ordinary share of florins 
1,000 of Philips’ Incandescent Lamp Works Holding Co., 
Eindhoven, had been sold to Messrs. Higginson & Co., 80, 
Lombard Street, E.C.3. The announcement, which contained 
a great deal of information respecting the business of the com- 
pany and its shares and dividends, was published to comply 
with the Regulations of the Stock Exchange, and was not an 
invitation to the public to subscribe. 


Wood & Cairns, Ltd. 


The annual meeting was held at Edinburgh on April 29th. 
Mr. R. K. Hill, managing director, presided, and in a review 
of the balance sheet stated that notwithstanding keen compe- 
tition sales had increased and profits were larger than the 
previous year. A dividend of 7} per cent. on the preference 
shares and 5 per cent. on the ordinary shares was agreed to. 


Anglo-American Telegraph Co., Ltd. 


The rent from the Western Union Telegraph Co. in respect 
of 1929 was £262,500; to this is added £65,625 brought for- 
ward, making £328,125. Four dividends totalling £3 15s. per 
cent. have been paid on the ordinary stock. The balance 
carried forward is £65,625. 


Rothesay Tramways Co., Ltd. 


The net profit for 1929 was £2,461, and after setting aside 
£2,000 for depreciation, and adding £1,846 brought forward, 
there remains £2,307. The directors —- pay a dividend 
= sade cent. on the preference shares, leaving £1,807 carried 
orward. 


Dubilier Condenser Co. (1925), Ltd. 


The directors state that the profits for the year ended March 
3lst last do not permit of the payment of the remainder of 
the year’s dividend on the 7} per cent. cumulative prefer- 
ence shares. 


Cammell, Laird & Co., Ltd. 


The proposal to extend the date of repayment of the 5 per 
cent. debentures, at the same time raising the interest to 5} 
per cent., was approved by the holders of these at a meeting 
on April 24th. As there was not a quorum of 44 per cent. 
debenture holders their meeting was adjourned until May 16th. 


Shanghai Electric Construction Co., Ltd. 

An extraordinary general meeting has been called for May 
28th, at which the directors will submit for approval a new 
set of articles giving effect to the changes introduced by the 
Companies Act, 1929. 


Ferranti, Ltd. 


The Times states that the directors of Ferranti, Ltd., have 
drawn up a scheme under which the ordinary shareholders 
will receive bonus shares to the extent of 200 per cent., and 
new preference capital for £250,000 will be issued. 


German Companies. 


The Felten and Guilleaume Co., Cologne-Mulheim, intends 
to maintain the dividend for 1929 at 7} per cent. 

The North German Marine Cable Works Co., Nordenham, 
whose share capital is held by the Felten and Guilleaume Co., 
—, a net profit of 16,000 marks, which has been carried 
orward. 

The Electricity Company (late Schuckert), Nuremberg, re- 
ports net profits of 6,793,000 marks for 1929-30, as compared 
with 6,523,000 marks in the previous year. It is proposed to 
increase the dividend from 11 to 12 per cent. 
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Stocks and Shares. 


TvesDay EVENING. 

New York has thrust an unwanted spoke into the wheels of 
financial confidence. Heavy liquidations of stocks and shares 
in companies connected with the United States is one of the 
outstanding financial features of the moment. Precisely why 
the crash should have occurred at a time when Americans 
are persistently harping upon the statement that trade in the 
States is good, and that conditions have recovered from 
the effects of the slump that overtook prices nine 
months ago, nobody seems to know. The natural 
question arises as to whether the reported return of 
confidence and the vaunted activity of trade were as 
correct as most people on this side had presumed them to be. 
The latest slump has affected more particularly the stocks and 
sharés of companies that are best known in the American 
Stock Exchanges. But it has caused a sharp contraction of 
values in a number of utility concerns to the shares of which 
the attention of British investors had been directed, owing 
to the stagnation which has prevailed for some time past in 
the British industrial theatre. It is impossible for a shake-out 
to occur in Wall Street (or in any of the other international 
exchanges) without the repercussion being felt more or less 
in this country. The American disposition towards stocks 
and shares reacts upon the sentiment entertained over here in 
regard to the value of other issues, beyond those that are 
Transatlantic. 


The American Slump. 

Montreal Light & Power shares at 131 are 84 points down, 
making a drop of 31} in a fortnight. Power Corporation of 
Canada shares are 1 down at 834; Pennsylvania Water are 
6 lower at 823, Shawinigans 4 at 76. Brazilian Tractions 
dropped 4} to 47, meeting Hydro-Electrics, temporarily, at 
46. Brazilian Traction preference lost 20 points, going back 
to . The Mexican group fell under the same harrow. 
Mexico Trams gave way to 254. A fall of 4 points lowered 
Mexican Light & Power to 82}. The market in bonds has 
suffered less, as is natural, than that in shares. The former 
has the current monetary conditions for its support. After 
the shake-out, a harder tone developed. Prices are above 
the worst of those which ruled on Monday in this week. 
British Columbia Power A and B shares are 41 and 203, 
respectively. 


Gilt-edged Stocks Improve. 


The gilt-edged stocks stand in a class by themselves. Prices 
were quick to benefit from the unexpected reduction in Bank 
Rate which occurred last Thursday, while the Stock Exchange 
was away on holiday. The step came without warning. Two 
or three days earlier, many people in the City had been fearing 
that the Bank Rate might be increased to 4 per cent., so 
that the decline to 3 per cent. was the more surprising. It has 
caused recovery in the prices of securities in the front rank, 
without, however, doing much to enliven business outside the 
immediate circles of purely investment stocks. 

The Home Railway market has benefited to some extent. 
In the Tube group, Metropolitan ordinary rose } to 67. Under- 
ground Electric shares are 6d. easier at 23s. -Centra] Elec- 
tricity fives are firm at 99; North-West Midland Joint Elec- 
tricity 5 per cents. keep at 983. The Southern Railway 5 per 
cent. new preference stock, issued largely in connection with 
the Company’s electrification programme, has risen from its 
last week’s price of } discount to a premium of similar frac- 
tion. North Metropolitan 5} per cent. debenture strengthened 
to 54 premium above its issue price of 100. 


Stocks on Offer. 


There is £1,000 Central London 4 per cent. debenture stock 
on offer at 814. This yields £4 19s. 6d. per cent. Interest is 
due in the middle of January and July. The stock is eligible 
for trustee investment, as is also £5,000 Metropolitan Railway 
3} ‘per cent. debenture stock offered at 72}, to pay £4 17s. 6d. 

r cent., the interest dates being the same as those of the 
Central London stock just mentioned. 

The line of West Gloucestershire Power 54 per cent. deben- 
ture stock which was available at 97}, free of stamp and 
fee, has been taken by investors. There is a small amount of 
the stock now on offer at 98, subject, however, to the stamp- 
duty of 1 per cent. 


Home Electrical Stocks. 


Dealers in the market report that there is a steady demand 
for the shares in all the best London electricity supply com- 
panies. The companies, as their recent reports for 1929 
demonstrated, are doing exceedingly well on the whole, so 
well as to emphasise the impression that after 1981 the divi- 
dends may be at all events a little more than the 7 per cent. 
standard rate. It will be observed from reference to our list 
that, even on the 7 per cent. dividend level, the shares of 
the best London companies pay between 5} and 54 per cent. on 
the money, which is not a bad return from first-rate shares 
at a time when Bank Rate is 3 per cent. Moreover, for this 
year and next the return is larger than that indicated in our 
table, in consequence, of course, of the standard rate not com- 
ing into force until the end of 1931. Price changes this week 
are negligible. 
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Amongst the provincial shares, Midland Counties are Is. 6d. 
easier at 28s. Bournemouth & Poole reacted to 3 1/16. 
Scottish Power new shares strengthened to 1s. 3d. premium, 
but went back to a ls. Northamptons are better at 45s., 
Richmond (Surrey) remain firm at 44s. 6d., Isle of Thanet 
have weakened to 27s. 6d. One of the companies, which is 
expected to make a new issue of shares is the Yorkshire 
Electric, though when the money is likely to be required and 
the shares offered, is a matter upon which definite information 
has not yet been vouchsafed. 


London Trams Better. 


While prices of the ordinary and preference shares in the 
London ‘lramway section are almost unchanged, the prior- 
charge stocks have taken big forward strides. Metropolitan 
Electric Tramways 5 per cent. debenture is up 7} points, to 80, 
and the company’s 44 per cent. debenture shows a gain of 3, at 
753. London & Suburban 44 per cent. first debenture put on 4, 
rising to 744; the 5 per cent. ‘‘A”’ debenture has advanced 
1 to 9. But the Company’s ordinary shares are lower at 
2s. 3d. Amongst foreign tramways, Lisbon Electric ordinary 
have gained ls., at 28s. Anglo-Argentine Tramways continue 
dull: the first preference have gone back to 48s. 9d 


Cables and Wireless. 


Cables and Wireless 5} per cent. preference, after being 
down to 93, regained its former figure of 944, thanks to the 
ease of the money murket. ‘The latter, however, failed to 
exercise any theering cffect upon the prices of the two 
ordinary stocks, the ‘‘B’’ at 264 being a point down. The 
Oriental Telephone and Electric Company announces a net 
revenue for 1929 of £99,500, an increase of £10,000 on the 
year. The dividend is repeated at 123 per cent. tax free for 
the year, and the reserve fund has been considerably in- 
creased. Anglo-American Telegraph stocks are holding their 
recent improvements. American Telephone and Telegraph shed 
6, to 249, in the New York slump of last week-end, and Inter- 
national Telephone and Telegraph at 65} is down by 9 points. 
gage Marines have dropped to 2, and Canadian Marconis 
to 23s. 9d. 


Indian Shares. 

With political matters in India still assuming a grave 
aspect, it is natural that prices of Indian utility shares should 
continue depressed. Cawnpore Electric Supply Corporation, 
in its report just published for 1929, announces a revenue of 
£91,500, which is nearly £5,000 better than that secured in 
the previous year. A final dividend of 7 per cent. makes 
10 per cent. for the year, which is the same as that paid for 
1928. The price of the shares stands at 28s. 9d., and the 7 per 
cent. preference are quoted at a guinea. Delhi Electric 
changed hands the other day at 35s. 6d., Calcutta Electric 
Supply shares are the subject of a fair amount of business 
around 48s. 6d. Calcutta Tramways ordinary are quoted at 
12s., the preference at 12s. 6d. Madras Electric Trams pre- 
ference attracted a little attention, and the shares are being 
dealt in at 10s. or thereabouts. Rangoon 6 per cent. prefer- 
ence at 19s. 6d. are unaffected by the report of earthquake 
shocks. Burma Electric Supply ordinary at 15s., and the 
6 per cent. preference at 16s. 3d., show no changes on the 
week. Andhra Valley 7} per cent. 10-year notes are steady at 
99, this being the same price as is quoted for Tata Power 
7% per cent. ‘B’’ mortgage debenture. 


The Manufacturing Group. 

Amongst the shares of the electrical and cable equipment 
companies, the general tendency is towards lower levels. 
Enfield Cables, tor example, are § down at 43, and British 
Insulated have gone back to 76s. 3d. At the Johnson and 
Phillips meeting, held on Monday this week, the chairman 
stated that the company has the largest volume of orders on 
hand that it has ever had. As the board do not consider that 
the present time is opportune for the issue of additional 
capital, they decided to conserve the company’s liquid 
resources in order to finance the growing business of the 
undertaking. Associated Electrical Industries shares shed 
1s., to 27s., in the depression caused by the weakness 
in Americans. Sir Felix Pole declared at the meeting 
of the company last week, his opinion that nothing 
but good could come from the investment of United 
States money in Latin-America and in Europe, pro- 
vided that the object of the investment is to assist 
in the development of British industries, and, furthermore, 
that British trade is benefited, not injured, by the transaction. 
There is no intention, he added, to change the British 
character of the Associated Electrical Industries combine. 
He referred to considerable economies that have been already 
reaped through the consolidation of the enterprises which 
form the company, adding, however, that the process of 
effecting savings must be gradual. Callenders are unaltered 
at 33. Aron ordinary have been changing hands on the basis 
of 8s. 9d., and the company’s income debenture, which is 
entitled to a 6 per cent. cumulative and participating dividend. 
at 74. Sphinx Electric preference have dropped to 1s. 6d. 
Ever-Ready shares are dull at 18s. 9d. Atlas at 28s. are also 
slightly lower. British Power and Light remain at 14s. 

Babcocks came on offer, and the price gave way to 58s. 9d. 
Vickers drooned to 7s. 14d. The rubber market is extremely 
stagnant. The price of the product, 6 13/16d. per Ib., is prac- 
tically the lowest reached since nine years ago. 
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Share List of Electrical Companies. 


Home ELECTRICITY COMPANIES. 


Approx. 
Dividend. Price Rise 
Nom. —— #May6 or Yield 
£ 1928. 1929. 1980. fall p.c. 
Bournemouth and Poole ... 1 1 15 Bis Kk 418 0 
Brompton Ordinary ... 1 8h 8h 26/6 _ 558 
Charing Cross Ordinary ... 1 8} 8} 27/6 _ 5 110 
do. do. 43% Pref. 1 44 5 6 0 
City of London 1 10 3610 83/3 446 
do. do. 6% Pref.... 1 6 6 22/6 _ 5 6 8 
Clyde Valley ... 1 8 37/- 466 
County of London ..._... 1 7 10 8/9 — 420 
do. do. 6% Pref... 1 6 6 22/6 _- 5 68 
Edmundson’s 7% Pref. 1 24/- 516 8 
Elec. Supply Corporation ... 1 ll il 47/- - 413 7 
Kensington Ordinary 1 8 26/- 578 
Lanes, Light and Power ... 1 7: 867k 27/- _ 511 1 
London Electric 1 8 9 29/6 _ 415 0 
Metropolitan ... ie 1 9 10 41/3 417 0 
do. 43% Pref. 1 43 43 17/6 - 5 210 
Midland Counties 1 64 7 28/6 —16 416 38 
Mid. Elec. Power iii 1 15 8 82/- +94. 500 
Newcastle-on-Tyne Ordinary 1 6 6 24/6 - 418 0 
do. 7% Pret. 1 7 7 25/6 _- 5 910 
Notting Hill 6% Pref. 10 6 6 10g CO — 611 4 
North Met. Elec. 6% Pref.... 1 6 6 25606 — 5 5 9 
St. James’ and Pall Mall ... 1 8 8 27/6 — 5 110 
Scottish Power 1 8 & 29/- = 58 3 
South London... 1 8 8h 27/6 _ 6 110 
Urban Ordinary 1 7 7 83/9 _ 4 210 
Westminster Ordinary 1 8 st 264 5 5 8 
Whitehall Elec. Invst. 73% Pref... 1 24/6 6265 
Yorkshire Elec. 1 8 8 33/9 414 8 
Central London Ord. Assented ... Stock 4 4 7 a 5640 
Metropolitan ... “kde 3 +8 486519 & 
do. District 4 5 Th 690 
Underground Electric 7 8 23/- —64. 619 2 
do. do. Income .. Bonds 6 6 110 —2 692 
TELEGRAPHS AND TELEPHONES, 

Anglo-Am. Tel. Pref. ony .. Stock 6 6 1023 _ 517 0 
Automatic Telephone snl os 1 10 12% # 38746 _ 613 4 
Cables & Wireless 53 Pref... ... Stock — 516 5 
do. A Ord. one 524 ad 
do. B — 26% 
Globe Tel. and T. Ord. ooo a 10 10 214 _ 413 0 
do. do. Pref. oe 6 6 118 5691 
Marconi-Marine .. .. 1 12 15 2 710 0 

Oriental Telephone Ord. ... a 1 12 12 55/6 _— 46 

HOME AND FOREIGN TRAMs, &c. 
Anglo-Arg. Trams First Pref. 65 5b 21 972 
do. do. QndPref. .. 5 6 6 3 916 0 
do. do. 5%Deb. ... Stock 5 5 78 —-1 
British Electric Traction Def. Ord- 5 5 1750 +75 
do. do. Pref. Ord’ 8 1263 _ 666 
Brazil Traction eos 100 7 47 450 
Brit. Columbia Elec. Rly. Pee. ... Stock 5 5 934 _ 570 
London & Sub. Trac. 5% Pref. ... 1 Nil Nil 10/- 
London United Tram Deb. .. Stock 4 4 523 — 712 4 
Mexico Trams, 5% Bonds ... ae a 5 5 70 — 7210 
Mexican Light Common 100 Nil Nil 82 —4 
do. 1% Pref. ... 100 7 7 763 9380 
do. ist Bonds 5 5 79 667 
Victoria Falls Ord. ... oe ion 1 15 15 63/9 +75 414 4 
Yorkshire (West Riding) ... Nil Nil 5/- 
MANUFACTURING COMPANIES. 

Assoc. Elec. Ord. ‘ 1 6 6 27/- —l- 490 
Babcock & Wilcox ... 1 18 15 58/9 —% 0 
British Aluminium Ord. _... 1 10 45/9 472 
British Elec. Transformer Pref. ... 1 7 8/9 —~ rn 
British Insulated Ord. an ~ 1 15 15 3 —is 817 6 
Brush Ord. peo Stock 10 10 717 0 
Callenders 1 15 15 400 
do. % Pref. ne 1 63 63 23/9 _ 569 5 
Crompton Parkinson Ord. ... . b- — 80 22/6 _ 613 4 
do. 8% Pref. . ‘ 1 8 8 24/6 _ 610 8 
Edison-Swan Ist. Pref. a 718: 
do. 5% Deb. . Stock 5 5 844 — 518 4 
Electric Construction 1 %& & ns — 915 6 
Enfield Cable Ord. ... 1 43 490 
English Electric 1 Nil Nil 3/9 
do. do. Pref. 1 8 Nil 7/6 _ a 
Gen. Elec. Pref... 1 @& 6 236 — 510 7 
do. Ord. 1 10 10 47/6 —2- 408 
1 2 80 68 410 8 
do. 44% Pref 5 5 6 0 
India- Rubber... __... 1 Nil Nil 10/- 
Johnson & Phillips ... 1 10 10 2 = 5600 
Siemens Ord. ... 1 2y- 600 
Telegraph Construction 12 10 10 223 _ *% 6 8 


* Dividends paid free of Income Tax. 
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Foreign Electrical Trade of Denmark. 


Imports and Exports During 1927 and 1928 Compared. 


HE following table shows Denmark's imports and exports 
| of electrical machinery and apparatus in 1927 and 192s, 
indicating the principal countries of origin and destina- 
tion. Notes of increases and decreases are also given. It 
will be noticed that while Denmark is still increasing her 
imports throughout the whole range of electrical apparatus, 
her export activities in this branch are considerable and are 
advancing in all the important lines, notably in machines, 
batteries, and insulators. Imports of machinery are, how- 
ever, still much larger than exports. There has been a great 
improvement in commercial and industrial conditions in 
Denmark during the past twelve months. So active has been 
building construction that at times there has been a fear of 
over-expansion. Unemployment has been lower than for 
several years. 


Imports. 
1927. 1928. Inc. or dec. 
Kr. kr. Kr. 
Llectrie cables— (thous.) (thous.) (thous.) 
‘Total whet Sie 217 357 + 140 
From Germany : bas 181 230 + 49 
United Kingdom 70 + 170 
Insulated wire— 
‘Votal 994 992 2 
From Germany 549 498 ol 
» Sweden 72 41 
Holland 73 125 + 52 
. Belgium 121 133 + 
United Kingdom... D4 83 + 29 
United States sa 97 172 + 75 
Accumulators— , 
Total 483 496 + 18 
From United States. 26 45 + 19 
Germany es 234 181 — 53 
United Kingdom 73 107 144 + 37 
Installation material (switches, 
lampholders, éc. 
Total 1,794 2,010 + 216 
From Germany aa 1,265 1,425 + 160 
United Kingdom ia 112 2%) + 114 
Sweden 39 + 17 
United States. 94 - 2% 
Dynamo lighting sets, ignition 
magnetos, &e.— 
Total = os 861 1,237 + 3876 
From Germany ae Oy 404 606 + 202 
United ‘States 415 529 + 114 
Batteries and cells— 
Total Pee ad 962 1,071 + 109 
Germany 714 + 52 
.. United States 259 25) 9 
., United Kingdom _... 27 9} + 66 
Radio apparatus— 
Total 5.959 7,166 +1,207 
From Germanv 3,022 3.515 + 493 
United Kingdom a 137 198 — 9 
Holland 1,495 2 437 + 942 
Electrical machinery and 
not elsewhere specificd— 
Total 475 1,342 + 867 
Germany 337 693 + 356 
United Kingdom 30 4 
United States ; 65 + 31 
Dynamos, generators, motors, transformers, 
stators, armatures, rotors, &c.— 
Total 2.886 3,136 + 250 
From Germany F = 970 1.018 + 48 
United Kingdom ahs 632 980 + 348 
Sweden ; ca 436 606 + 170 
United States. 346 + 84 
Telephone apparatus— 
Total 113 944 + 131 
From Sweden .... 14 121 + 107 
Germany 29 32 + 8 
United Kingdom 58 80 + 
Electrical measuring 
Total 827 394 + 67 
From Germany 943, 324 + 81 
Other electrical instruments— 
Total (mainly from Germany) 38 48 + 10 


Exports. 
Kr. Kr. Kr. 
1927. 1928. Inc. or dec. 


Electric cables— (thous.) (thous.) (thous.) 


Total 1,194 1,017 177 
To United 420 377 43 
» Poland. 118 84 — 34 
»» Norway ... 332 45 — 187 
» Sweden... 251 234 - 
Motors and dynamos— 
Total 2,062 2,903 + 841 
To Sweden... 254 364 + 110 
,, Great Britain... 404 315 89 
» Norway ... a 69 238 + 169 
Argentina Ae 28 266 + 18 
», China on 94 182 + 88 
Insulated wire— 
Total ae me 100 250 + 150 
To New Zealand _... 116 + 116 
Telephone apparatus— 
Tota 10 5 - 
Electrical measuring instruments— 
Total 25 5 
To China 3 _ 3 
Great Britain... 12 11 1 
Installation material (ewitches, 
lampholders, &c.)— 
Total 719 703 - 16 
To Sweden... 297 299 + 2 
Belgium ... 12 2 
Great Britain... = 32 33 + 1 
Norway... 67 78 + hl 
Batteries and cells (including fash-lamps)— 
Total 7,268 8,625 +1,357 
To Great Britain... ae 1,665 1,916 + 21 
» Norway ... wd iat 630 685 + 55 
Sweden... 2.046 2,350 + 304 
Finland _... 855 947 + 92 
» Holland ... 145 218 + 73 
Belgium ... pas 203 370 + 167 
», Spain 298 470 + 172 
,, Argentina a 272 188 — 8&4 
,. British South Africa ... 665 377 — 288 
Australia 451 418 $3 
Elec trical machinery and npeedite, not 
elsewhere specified— 
Total 875 510 + 135 
To Great Britain. a 3) 40 + 15 
Sweden... 46 70 + 
Holland... 77 110 + 33 
China 40 30 10 
» Japan 13 - 10 
,» Finland ... 57 90 + 33 
Wireless apparatus— 
Total 134 277 + 148 
To Sweden .... 36 65 + 
Iceland... 53 47 -- 6 
Electrical porcelain 
Total bed 464 1,052 + 588 
To Spain 58 163 + 105 
., Russia 1297 498 + 871 
Great Britain... 43 49 + 6 
Switzerland 203 81 — 122 


Denmark has been the scene during the past year or two 
of fairly active propaganda in favour of a policy of ‘ ‘ buying 
from those who buy from us,”’ Great Britain being placed in 
the foreground as the best customer for Danish produce. 
British electrical manufacturers should therefore see to what 
extent they can benefit bv this policy. From the foregoing 
statistics it will be seen that keen competition has to be met 
not only from countries nearer to Denmark than Great 
Britain, but also from local manufacturers of certain 
articles. It is, however, significant that the matter of dis- 
tance does not prevent the American 4" from taking 
an energetic interest in the market. He has recently been 
advised in detail by the Department of Commerce at Washing- 


18 Kr.=£1 (approx.). 
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ton of the prospects for the sale of household electrical appli- 
ances. Certain portions of this report should prove of in- 
terest to the British electrical exporter, although the trade 
is limited by two main considerations, viz., the important 
development of local manufacture of one or two classes of 
apparatus and the high cost of electricity. Denmark has 
advanced during the past few years as a maker of electric 
refrigerators, especially for shops. Imported machines are 
——- sent in unassembled and put together in the country. 
e American Commercial Attaché at Copemhagen thinks that 
the market for household refrigerators is rather promising. 
Following the example of her Swedish competitors, Den- 
mark has also placed a vacuum cleaner on the market, and 
has built up a small export trade. There is, however, still a 
market for a foreign made article, though it is declining. 
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Modern electric wiring systems are being increasingly intro. 
duced, and the electric iron—already widely used—will become 
more popular. There is increasing Danish competition in this 
line, but the Germans are meeting it successfully, why not 
the British? 

In supplying imported washing machines, the United States 
leads, with Germany next, and demand seems likely to grow, 
but there is an effective local production. For electric water 
heaters, which are but little known in Denmark, the outlook 
is considered promising. Electric stoves and ovens are in 
limited demand owing to the high price of electricity. Ger. 
many sells some cheap types. The market for toasters is 
small, as toasted bread is not liked. The sale of fans to house. 
holds is insignificant, by reason chiefly of the temperate 
climate. The tse of electric heaters is also restricted. 


Business Research and Forecasting. 


Some notes on an address by Mr. John A. Crabtree (J. A. Crabtree & Co., Ltd.) 
before the Business Research and Management Association. 


HE annual dinner of the Business Research and Manage- 
ment Association of Great Britain was held at Ander- 
ton’s Hotel, Fleet Street, E.C., on May Ist. Mr. W. 
Bayford Stone, M.A., F.C.A. (president), occupied the chair, 
and after dinner introduced the guest of honour, Mr. 
John A. Crabtree, who, he said, had built up a won- 
derful business in a short space of time. Commencing in 
1919 from ‘zero,’ his company now employed about a 
thousand people. Mr. Stone also mentioned that the Associa- 
tion was six years old and was growing in strength; since 
September last the membership had doubled. 

Mr. Crabtree delivered an address on “* Research—The 
Foundation of Successful Business Building.’’ As a prelimin- 
ary he stressed the advantages to business executives of the use 
of the logarithmic chart for showing the trend of sales and other 
business movements, as well as the value of the ** moving 
annual.’’ By means of a series of charts he gave a graphic 
description of the way in which his business had been de- 
veloped. Their principal problem, he said, was that although 
they were supposed to be mass producers they had to supply 
5,000 different articles at the same price as the Germans pro- 
duced toys. The production of a tumbler switch involved 
48 parts in brass, mica, china, and synthetic resins, and 228 
processes. Their business was to combine those materials at 
the proper price, which meant a great amount of research 
in every department. Research in business was a thorough 
study of facts enabling sound decisions to be reached. The 
invention of the double-entry book-keeping system had pro- 
vided a wonderful means of maintaining control over the 
finance of a business. But it reduced all records to terms of 
money, and results could not be gauged solely by that standard. 
It was necessary to think in terms of the value of money, 
relating results to the cost-of-living figure or the wholesale 
prices index for instance. ; 

He considered that there were seven essentials in business 
research. First, balance was necessary between the various 
departments of research—financial, technical, sales, &c., and 
no branch should be stressed at the expense of the others. 
Then compromise was necessary. It was very difficult to 
elicit truth; therefore the facts had to be weighed carefully 
and the best compromise employed. In the manufacture of 
a tumbler switch, for example, it was impossible to obtain 
perfection in one direction without making sacrifices in an- 
other. A long view was essential in research; to-day’s work 
might only bear fruit years ahead. The research worker must 
have a definite object in view; the result must be visualised 
before the work was commenced. Moreover, he must know 
when he had got what he wanted. It was not the job of an 
ordinary business organisation to undertake the werk of the uni- 
versities, although in this matter some of the larger businesses 
would differ from the speaker. The results of research must be 
faced with an unprejudiged mind. If they upset pre-conceived 
notions the position must be accepted. There was a need for 
courage on the part of the higher executive. No conclusions 
of research could be definite enough to permit certainty of 
results. Such conclusions when related to actual business 
might not produce the anticipated effects. The higher 
executive must take the responsibility of analysing the facts 
and drawing conclusions. Too many directors nowadays ex- 
pected young economists to forecast exactly the future trend 
of business. They should study the reports of their economic 


advisers but themselves take the responsibility of shaping 
future policy. 

Mr. Crabtree displayed a chart which showed the time em- 
ployed in research prior to the marketing of products. This 
was coloured to depict the allocation of the time between 
market, technical, organisation, and works production re- 
search. He thus showed that insufficient research led to un- 
satisfactory results, necessitating a fresh start. The portion 
of the chart depicting works production was in gradually- 
lengthening sections, the speaker explaining that these repre- 
sented periods after the introduction of certain improvements. 
When it appeared that perfection had been reached, i.e., pro- 
duction had continued for a long time without the necessity 
for modification arising, it was found that the product had 
become obsolete. Mr. Crabtree said he had found that it was 
better to concentrate on one department of research at a time 
rather than spread attention over a number of matters. In 
that way the possibility of commercial success eould be more 
certainly determined. His next chart conveyed the implica- 
tion that the research organisation of a business must alter in 
character as the business developed. At this stage the speaker 
stressed the importance to a business of ‘* budgetary control ” 
of production, finance, &c. Fluctuation in the labour demand 
was very detrimental. In his own case he had found that 
when men had been trained and it was necessary to suspend 
them or put them on short time owing to a slump in busi- 
ness, they were likely to be lost to the firm when they were 
needed. He therefore commenced to look ahead and planned 
for future production. He had reached a considerable degree 
of accuracy in forecasting the demands of the home market, 
but as yet he had found no satisfactory method of budgeting 
for export sales. Budgeting reduced delivery periods, reduced 
stock, and kept the workpeople steadily employed. Since the 
commencement, of the business he had had four organisations 
and was commencing a fifth. He had found that an altera- 
tion became necessary when the number of employés was 
trebled. Each type of business must have the kind of organisa- 
tion best suited to it and the development of an organisation 
must proceed by well-defined steps. For this reason he doubted 
whether it was possible successfully to co.nbine or 
“‘ rationalise ’’ ten equal organisations. In his opinion it 
would be necessary to accomplish the desired result in two 
steps. First, three groups should be formed, and eventually 
those groups could be combined when the proper organisation 
had been evolved. To support his theory regarding the neces- 
sity for changing the system of organisation with the growth 
of the number of employés, Mr. Crabtree showed a chart illus- 
trating the course of the Ford business. 

In conclusion, the speaker dealt with the subject of business 
forecasting. He outlined his earlier efforts in this direction, 
and pointed out that by research into various operating factors 
he had been able to forecast, in 1918, the post-war slump of 
a year or two later. He had again foreseen the present in- 
dustrial depression. In 1927 he predicted that a repetition 
conditions in 1907 would set in within eighteen months of 
June, 1928. If the head executive of a business was able to 
look ahead and shape future policy to meet anticipated fluctua- 
tions the business would stand a better chance of coming 
through successfully. Finally, Mr. Crabtree expressed the 
opinion that we had not yet seen the worst of the depression, 
but that next year conditions would improve and bring pros- 
perity which in some measure would compensate for the 
present bad period. 
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Power-transformer Manufacture. 


Some impressions of a visit to the transformer factory at the Rugby works 
of the British Thomson-Houston Co., Ltd. 


NE of the important lines of manufacture at the main 
rs ge! works of the British Thomson-Houston Co., 


., is that of power transformers, and it is interesting tanked. 


to note that transformers were the original 
manufactures of this company. ‘The trans- 
former department consists of one large shop 
used in the main for assembly and testing, 
and various contributory sections. The 
assembly and testing shop has side galleries 
for winding, wire covering, copper working, 
&c., with separate stores and office accom- 
modation. The contributory departments in- 
clude the punch shop where core laminations 
are cut, the enamelling section where the 
laminations are coated with insulation, and 
the tank shop where tanks, radiators and con- 
servators are constructed. Oil-filled bushings 
are manufactured in the Willesden switch- 
gear factory, and tap changing-on-load equip- 
ment is made in the control gear factory in 
another part of the Rugby works. 

In spite of the diversity of transformer 
design, continuity of flow of the various parts 
which go to make complete transformers has 
been achieved to a notable extent. The mate- 
rials enter at the south end of the main build- 
ing and leave at the north end as a finished 

roduct. At the south end of the main 
uilding are the winding lathes for heavy 
winding, and alongside these are the treating 
tanks into which the coils pass after being 
wound. Further up the shop is the core 
assembly, where the cores are built-up on 
carefully levelled tables set solidly in the 
ground; by means of this equipment ‘‘ wavy 
cores” are practically eliminated. Beyond 
the core assembly, the coils are assembled on 
the cores, while alongside this area, and thus 
feeding broadside into it, are the stores for 
the various detail parts and also the “ hot 


the tank area are the drying ovens and vacuum tanks for 
vacuum oil treatment of the cores and coils before they are 


Fig. 2.—Kinematograph Record of Short-circuit Tests 
on Rectangular and Circular Coils in Series. 


stores ’’ for insulating materials, the ‘‘ hot stores ’’ being a The transformer has now to be moved only a few yards to 
storeroom which is maintained above room temperature to reach the testing area, whence, afier testing, the movement 
ensure that all fibrous materials are dry when built into the is sideways into the painting area; when painted the 


transformer is ready for despatch by rail sid- 
ings running into the shop only a é. yards. 
from the painting area. Thus, it will be seen 
that the whole lay-out has been arranged so 
as to minimise handling operations, and it is 
extremely rare for the necessity to arise for 
transporting a complete transformer over 
transformers under construction. 

It is interesting to note that the B.T.-H. 
Co. has shipped or has on order transformers. 
with tap changing-on-load equipments aggre- 
gating over one million kVA. At the present 
time a transformer is being manufactured to: 
give power continuously without any inter- 
ruption at 433,000/ ,/3 volts continuously, the- 
neutral being solidly earthed. 

Many interesting features may be noted in. 
connection with the manufacture of large 
power transformers. Experience shows that 
damage to the insulation and eventual break- 
down may be caused through ragged edges. 
or slivers on the copper conductor, and it is, 
therefore, standard practice at Rugby to clean 
and burnish the whole of the conductor care- 
fully before insulation, in order that such 
defects may be removed. The conductor is. 
first bent in one direction and then passed 
through rotating brushes; it is then cleaned, 
bent in the reverse direction, and submitted 
to a repetition of the process. In order that 
the —— dust created may not be dissipated 
into the surrounding atmosphere, the pro- 
cesses described are carried out in exhausted 
chambers, and, as a further precaution, the 
complete machine is located in an exhausted 
compartment, fig. 1. 


Fig. 1.—Plant for Cleaning and Insulating Copper The conductor thus prepared is then 


Conductors for Transformer Windings. 


through an insulating machine in which it is 
wrapped with the required number of layers 
of pre-treated paper insulation. This pre- 


transformer. Adjacent to the assembly area just mentioned is treatment consists of cutting the material into exact widths 
the tank area, where tanks are received and examined for and vacuum drying and impregnating them. It has 
cleanliness and the core and coils assembled in them. Near been found that the usual lap joint strains the paper and 
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entraps small quantities of air, and the company has developed 
a special method of applying paper insulation wrapping which 


overcomes the diffi- 
culties cited above. 

‘The insulated con- 
ductor is then 
covered with cotton 
strands, purely as a 
means of mechani- 
cal protection. It is 
standard practice to 
weld electrically all 
joints in the wind- 


ing. 

The insulated con- 
ductor, having been 
suitably prepared, 1s 
then conveyed to 
the winding mach- 
ine where the vari- 
ous sections are 
wound on the flat 
in one continuous 
length. Conductors 
are wound together 
in parallel, re- 
quired, with care- 
fully shaped trans- 
positions to ensure 
that eddy currents 
in the winding are 
reduced to a minimum, and in no case is any con- 
ductor merely twisted. All coils are circular, this important 
feature being adopted in view of the fact that under short- 
circuit conditions any coil tends to assume a circular shape, and 
the insulation of any coil not thus wound is certain to be 
strained when such conditions arise. Fig. 2 is a reproduction 
of a kinematograph record showing the effect of excessive 
current on two coils identical in all respects except contours. 

The winding consists of a series of disk coils with suitable 
oil ducts between the coils, the oil being in contact with two 
sides of each conductor. Reinforcement of the insulation on 
end turns is carried throughout a coil section, thus avoiding 
insulation joints inside the coil. The electrostatic uniformity 
reduces —— concentration under stresses due to switching 
transients or lightning storms in the vicinity. The uniformity 
— of ampere-turn distribution minimises all mechanical 
forces. 

When the winding is completed it is clamped axially and 
subjected to a drying and shrinkage treatment. The complete 
stack is then placed in a hot vacuum tank, and the exhaust is 
passed through a condenser in order that any moisture may he 
condensed and detected; the process is continued until all 
traces of moisture disappear. The winding is then removed to 
the impregnating tank for either oil or varnish impregnation, 
according to the conditions of service for which it is required. 

The coils are then removed from the impregnating tank and 
slowly baked in a special oven, through which there is a con- 
tinuous forced circulation of dry air, thus ensuring complete 
oxidation of the varnish, making it impervious to the action 
of hot oil or moisture . At the conclusion of this process the 
coils are ready for assembly on the core. The processes 
dlescribed are not worked on a time basis only. In every case 
inspection and tests positively ensure that each desired process 
iis completed before the next is undertaken. 

Tank construction is an important part of the manufacturing 
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process of oil-filled transformers, and stringent tests for sound. 
hess against the leakage of hot oil are always carried out. 
Tanks for transformers of large capacity are provided with 
external detachable radiators, and have valves fitted in both the 
top and bottom connections to the tank, thereby enabling any 
of the radiators to be detached from the transformer when in 
service, fig. 3. ‘These valves are characterised by having a large 
and unrestricted passage in the open position. Aiter com- 
pletion, all transformers are subjected to complete tests for 
losses, temperature rise, ratio, &c., and pressure tests in 
accordance with the British Standard Specification No. 17]. 
Fig. 4 is a view from the transformer test control gallery, 
showing a number of transformers on test. One of the chang- 
ing-on-load systems extensively used by the company utilises 
taps in the main transformer winding, twin tapping switches, 
cam-operated contactors, an intermittent gear, reactor, and a 
driving mechanism, the whole of this equipment (except the 
driving mechanism) being oil immersed. The tapping switches, 
intermittent gear, and reactor are mounted inside the main 
transformer tank, the contactors in a separate tank attached to 
the side of the main transformer tank, and the driving 
mechanism in a steel housing above the contactor tank. 

The following characteristics are claimed for this type of 
equipment: uniformity of voltage steps at any load power 
factor; minimum number of circuits brought outside the tank; 
the operations of tap changing and circuit interruption are 
quite separate; maintenance is a minimum; the voltage regu- 
lation is obtained without phase displacement; no part of the 
winding of either the transformer or the reactor is subjected 
to overload during operation ; the equipment is self-protecting; 
troubles due to oil leakage and other difficulties through bush- 
ings in the tank sides for the tappings are entirely eliminated ; 
all the equipment is self-contained as one unit and occupies 
a minimum of floor space; the number of switching operations 
per tap change is the lowest possible; the windings are in 
complete balance, one with the other, on all tappings. 

The tapping switches are designed for motor operation, and 
are actuated by 
means of an eccen- 
tric, so that with 
light torque on the 
shaft heavy  pres- 
sure is placed on 
the spring-loaded 
finger-type contacts 
as they wipe into 
position on vertical 
studs. Each group 
of tapping switches 
is connected by in- 
sulating couplings 
to the intermittent 
gear, which is ar- 
ranged to bring 
each group of tap- 
ping switches up to 
speed gradually be- 
fore the teeth mesh, 
thus preventing me- 
chanical shock, and 
to lock the two 
groups of tapping 
switches, not only in 
their correct rela- 
tive positions, but 
also each tap- 


Fig. 5.—Erection of 12,000-kVA T.C. Transformers. 


— 
Fig. 3.—Transformer Tank, showing Valves. 
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ing switch during the operation of the other. The 
intermittent gear is driven through universal joints 
between the gear and the operating mechanism, and, 
being oil-immersed, both easy operation is assured and 
mechanical deterioration in service is prevented. Each con- 
tactor has two sets of current-carrying contacts, one for normal 
operation and the other, of the arcing-tip type, for rupturing 
the current during the opening of the circuit which takes place 
when a tap change is being carried out. The contactors are 
operated by cams, a quick break being obtained by means of a 
toggle mechanism. The driving mechanism is motor operated 
and is completely housed in a steel tank adjoining the oil tank 
containing the contactors. The remaining equipment consists 
of reversing contactors, motor brake, cut-out switch, limit 
switch, and drum controller mounted on the main operating 
shaft to ensure completion of change of a tapping when once 
it has been started. There is also included a dial switch, and 
a visual position indicator which can be installed where desired. 
Should manual operation be required, the motor may be dis- 
engaged by means of a clutch. The control gear may 
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arranged for Jocal manual operation, or electrical operation by 
means of push buttons situated nearby or at a distance, and, 
with the addition of voltage relays, the equipment may be 
made suitable for automatic operation. The circuits are su 
arranged that once a tap change has been initiated the cycle 
of operations cannot be interrupted (until completed) by any 
further movement of the control switch or voltage relay. 

For automatic operation the company employs a special 
double-element voltage relay which ensures a snap action, so 
that the contact arm passes readily from one contact to the 
other. The use of this relay overcomes, it is claimed, any 
possible trouble of fusing or bad contact, due to arcing at the 
contacts, which may be experienced with a single-element relay 
having a moving contact floating between two fixed contacts, 
or with the usual type of contact making voltmeter. Fig. 5 
depicts the erection of one of the B.T.-H. 12,000-kVA, 3-phase 
transformers, with tap changing-on-load equipment, at the 
Fleet Street power station, Dublin. The transformers were 
finally assembled in the station and then moved to their per- 
manent outdoor site. 


A Network Analyser. 


Brief particulars of American equipment developed and installed at the 
Massachusetts Institute of Technology. 


N_a_ publication of the Massachusetts Institute of 
Technology, M.I.T. Network Analyser ’’— 
Contribution from the Department of Electrical 

Engineering—Serial No. 66, January, 1930, is contained 
a description of the network analyser which has been 
developed and is installed at the Institute. The analyser 
offers a simple practical means of making current, voltage, 
power, and phase-angle determinations in electrical power net- 
works. It has been developed jointly by the General Electric 
Co. of America and the Institute and, although built primarily 
for educational purposes, careful consideration has been given 
in its design to make it suitable for commercial engineering 
service. It is available to engineers for the solution of their 
problems, but the working is normally carried out by 
laboratory assis- 
tants. An _ under- 
taking desiring to 
avail itself of the 
service will submit 
a statement of the 
problem to be 


is desired. The 
problem will be set 
up on the analyser 
and the _ desired 
readings taken, in- 
terpreted in actual 
system magnitudes, 
and returned to the 
client. 

The analyser has 
been designed par- 
ticularly to solve 
power network 
problems associated 
with: (1) normal 
system operation, 
(2) ‘short - circuit 
analysis, and (3) 
stability studies. 
These represent 
problems of both 
the routine and research type which arise most commonly in 
the design and operation of transmission and distribution 
networks. 

‘The apparatus is an a.c. calculating table, intermediate be- 
tween the d.c. short-circuit calculating tables and the a.c. 
miniature systems employed in the past for power network 
analysis. Provision is made for the representation of all the 
electrical characteristics necessary for a complete study of a 
power system’s behaviour. It includes equipment for the 
representation in a single-phase network of all the significant 
generating stations, transformers, lines, and loads. The 
magnitude and phase of generator voltages are completely 
duplicated by phase-shifting transformers, and through them 
single-phase voltages are impressed on the miniature network 
at the generating points, just as the polyphase generators do 
on the actual system. The division of load is made by manual 
adjustment of the position of the phase shifter’s single-phase 
secondary with respect to its polyphase primary. The magni- 
tude of this voltage is adjustable by tap switches giving 
changes in half-volt steps up to 600 volts. The voltage repre- 
sented in this manner may be the terminal voltage, the excita- 
tion voltage, or the air-gap voltage, depending upon the prob- 


lem under consideration. , 


General View of M.I.T. Network Analyser. 


All lines and fixed-power-factor loads are represented by 
adjustable resistors, reactors, and capacitors, their impedances 
and admitiances being duplicated completely, both in angle and 
relative magnitude. ‘Lhe reactor units are built on ‘ nicaloi ”’ 
cores having small air gaps. By means of tap switches they 
are adjustable in steps no greater than one per cent. For the 
line and generator synchronous impedance units the R/X 
ratios have been kept as small as 2 to 44 per cent., and their 
reactance variation with current to less than two per cent. 
for a range of currents of twenty to one. Transformers are 
represented by impedances and admittances grouped as in their 
equivalent circuits. For the duplication of ratio-changing 
transformers situated in closed loops of the system, smal! auto- 
transformers with taps are provided, these being designed 
particularly to draw 
small exciting cur- 
rent. The analyser 
permits a_ single- 


phase _representa- 
tion of the actual 
wer network 


ased on the latter's 
single-line diagram 
of connections after 
making such pre- 
liminary combina- 
tions and omissions 
of elements as are 
necessary to bring 
this diagram within 
the scope of the 
device. 

Nominal quanti- 
ties on the analyser 
are 200 V, 0.5 A, 


cycles per second, 
but considerable lee 
way is possible in 
the selection of this 
ase. Conversion 
between the analy- 
ser and the actual 
system quantities 
is done on a_ percentage basis, there bein a base 
kVA on one to correspond to the base kVA selected 
for the other. Readings of current, voltage, and 
power are made directly by plugging in connections to 
ammeters, voltmeters, and wattmeters wherever read- 
ings are desired in the network. The instrument constants 
are such that their insertion in the network introduces neg- 
ligible changes, and unless precision of results greater than 
one per cent. is desired, instrument corrections are in general 
unnevessarv. 

The equipment which is available at the present stage of 
the analyser’s development includes a sufficient number of 
units to represent completely a system consisting of as many 
as 8 generating stations, 60 lines and cables or other connecting 
elements, 40 loads, 4 ratio-changing transformers for closing 
loops, and any desirable number of synchronous condensers. 
The line and load units are adjustable over a wide range of 
magnitudes and phase angles, these ranges having been deter- 
mined by the analysis of a number of representative existing 
networks of both interstate and metropolitan character. In 
general, it may be assumed that any network whose number 
of elements falls within the above limits can be represented or 
the analyser. 
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‘Developments in Scotland. 


The inauguration of the extensions to the Portobello (Edinburgh Corporation) power station 
and of the Central Scotland grid transmission system. 


LARGE gathering of those most interested in electrical 
development in Scotland met at the Portobello elec- 
tricity works on April 30th to take part in the inaugural 

ceremonies. The company was conveyed from Edinburgh by 
a fleet of the most recent type of luxury electric tramway 
cars, and it assembled first in the spacious turbine hall of 
the Portobello power station. The platform party, which was 
ushered to the purple-draped gallery along the front of the 
control room, from which an impressive view of the new turbo- 
alternators was obtained, included the Lord and Lady Provost, 
Sir Andrew R. Duncan, chairman of the Central Electricity 
Board; Sir James Lithgow, Bart.; Sir Arch. Page, general 
manager and chief engineer, C.E.B.; Sir John F. C. Snell, 
chairman, Electricity Commissioners; Mr. H. Morrison, M.P., 
Minister of Transport; Lt.-Col. Rt. Hon. W. Ashley, M.P., ex- 
Minister of Transport; Councillor Couston, Convener of Edin- 
burgh Electricity Committee; Councillor Walker; Mr. A. E. 
M’Coll, the treasurer; Mr. Harvey; the Town Clerk (Mr. 
Andrew Grierson); the City Chamberlain (Mr. J. D. Imrie); 
and Mr. E. Seddon, Corporation electrical engineer and 
manager. 

Lieut.-Colonel Ashley, in starting up one of the 31,250-kW 
turbo-alternators, said they were grateful to the Central Elec- 
tricity Board, the Electricity Commissioners, and to the Cor- 
poration of Edinburgh for what had been done in the station, 
and in the grid scheme which, in the very short time of three 
years, had been commenced and the Central Scotland portion 
almost finished. He paid tribute to the work of the Corpora- 
tion chief engineer, Mr. Seddon, and members of his staff. 

Councillor Couston then presented Lieut.-Col. Ashley with 
a silver model of the turbine as a souvenir of the occasion. 
Opportunity was then afforded the visitors to inspect the 
station until noon, when the party crossed the road for the 
grid ceremony. 

For the opening of the Central Electricity Board’s sub-station 
a pavilion had been erected in front of the battery house and 
alongside the transformers. Above the pavilion was a large 
— disk and a glass panel picture of a pylon with its line 
cables. 

Mr. Morrison, the Minister of Transport, closed a 132,000-V 
oil-break switch, which energised the transmission lines from 
Portobello electricity station, and the dial slowly turned round 
till it revealed in red lettering the words ‘‘ Grid alive at 132,000 
volts.” At the same time the panel became illuminated and 
the diagrammatic lines flashed into glowing red. The fore- 
noon had been grey. but now the sun also took part in the 
ceremony by suddenly shining on the proceedings. 

Calling upon Mr. Morrison to inaugurate the Central Scot- 
land Electricity Scheme, Sir Andrew Duncan said that east 
was east and west was west. To-day, however, they called 
upon the Minister of Transport to perform a very simple 
miracle of joining east and west. : 

Mr. Morrison said it was a very important occasion, not 
only in the electrical history of Scotland, but also of Great 
Britain. Instead of each Scottish station standing on its own 
feet, they were going to pool all their resources in order that 
they might generate electricity in the most efficient and 
economical way. The scheme would ultimately link up all 
Scotland, and then link up Scotland with England and Wales. 
He hoped the linking up of the two great energetic cities of 
Scotland, Edinburgh and Glasgow, would also mean the fur- 
ther linking up of unity and friendship between them. 

A silver model of a pylon of the pattern used in the scheme 

was presented to Mr. Morrison by Sir Andrew Duncan. After 
the ceremony at Portobello, luncheon was served in the North 
British Station Hotel and was attended by a company of 
over 300. 
Lord Provost Whitson, in proposing the toast of ‘‘ Elec- 
tricity,’’ thought that in some ways electricity was the greatest 
socialising medium of the time, for when the Central Elec- 
tricity Board had linked up the whole country from John 
o’ Groats to Land’s End, and power was distributed to all 
parts of the country, even the most unlikely and unget-at-able 
places, a great uplift in the social conditions of the people 
would have been effected. In a University city like Edinburgh 
they must not forget the impetus which electricity had given 
to the-advancement of science and the curing of disease. Now- 
adays, however, the call was not so much for curative as for 
preventive medicine. Edinburgh would be a healthier place 
and Princes Street gardens more beautiful if the awful smoke 
from the railway engines could be got rid of, and that could 
be done by electrifying the railways. 

In reply, Mr. Morrison said that the electrical development 
which they had inaugurated that day was part of a great 
national scheme which was fundamentally reorganising the 
technique of the generating side of the electricity supply in- 


dustry. The old conditions involved a tragic and needless 
waste of valuable plant over the greater part of the twenty- 
four hours of the day. It was the purpose of the incomplete 
legislation of 1919 and 1922, and of the more satisfactory Act 
of 1926, to link up all the great power stations of Great Britain 
by means of inter-connecting cables, thus constituting what 
had come to be known as the national grid. Most of the lines 
were, of necessity, overhead, but great pains had been taken 
to make them inoffensive wsthetically. He had to thank local 
authorities and landowners in Scotland for their co-operation 
in that matter. Side by side with the development unneces- 
sary and uneconomic stations would be closed down. 

_ Mr. Morrison added that he was a believer in the electrifica- 
tion of frequent suburban railway services, and he was ascer- 
taining the facts as to main-line railway electrification through 
a committee under the chairmanship of Lord Weir; also he 
was convinced, from his own personal domestic experience, 
that the use of electricity in the home for lighting, cooking, 
heating, cleaning, and many other purposes would be a bless- 
ing to the housewife, and; given enterprise on the part of 
supply undertakings, could be made highly efficient. The 
Minister therefore appealed to the whole electrical industry to 
unite in a big publicity push for the wider use of that won- 
derful power which could be such a blessing to mankind, and 
to the supply undertakings to take the greatest pains in cul- 
tivating the industrial and domestic demands, acting, in a 
way, as consulting engineers to all and sundry who were faced 
with power problems. 

Lieut.-Colonel Ashley, in proposing the toast of ‘‘ The Cen- 
tral Scotland Area,” said the scheme reflected great credit on 
Sir Andrew Duncan and his Board, and to the Electricity Com- 
missioners. Speaking of the great pylons erected all over the 
country, he said that Edinburgh was as watchful as 
any other city of amenity. But they had commonsense in 
Scotland, and in no instance had they appealed to the Board 
to place their cables underground and so increase the cost two- 
and a half to three times, because they recognised that the ob- 
ject of the scheme was to cheapen electricity. The Corporation: 
of Edinburgh, he contended, anticipated the Act of 1922, and 
entered into an agreement with the Lothians Co.’s scheme 
for supplying the Lothians, thus increasing the output in the 
last ten years by no less than 350 per cent. He thought the 
electrical industry could learn a on deal from the gas indus- 
try in propaganda and merchandising. There ought to be no 
antagonism between the gas and the electrical industries. He 
was anxious that the supply of electricity should not be con- 
fined to towns, but extended to the rural areas. 

Sir James Lithgow, Bart., Central Electricity Board, pro- 
posed ‘‘ The Guests,”’ and Sir John F. C. Snell, G.B.E., and 
Lord Provost Kelly, Glasgow, replied. 

Sir John said he was confident that there were many other 


_ sources of water power, in addition to those in existin 


schemes, which could be advantageously used in Scotland, 
without destroying the wonderful beauty surrounding the 
lochs. Electricity was y a necessity for an industrial’ 
nation, and it was moreover rapidly becoming an indispensable 
accessory for domestic use. He looked forward to the da: 
when practically everybody would be able to obtain a g 
and sufficient supply of electricity. He looked forward also 
to the time when the railways, in spite of the wonderful 
development of road traffic, would have a new_lease of life 
under electrification. All those objectives would be reached 
more easily through the operation of such schemes as_ that 
which had been inaugurated that day. p 

Sir Andrew R. Duncan proposed the toast of * The Chair- 
man.” 


B.S.S. for Brass Tubes and Screwed Glands for 
Condensers. 


The British Engineering Standards Association has recently 
published a specification dealing with brass tubes and screwed 
glands for condensers for land purposes upon similar lines to 
the specification issued in 1921 for tubes and glands for marine 
purposes. The present specification, however, provides for 
eight sizes of screwed glands, from § in. to 14 in., inclusive, 
and has, as in the case of the specification for marine pur- 
poses, clauses covering the quality of material, the dimensions 
of the tubes and the glands, and mechanical and hydraulic 
tests. 

Copies of the specification, No. 378-1930, may be obtained’ 
from the British Engineering Standards Association, Publica- 
—_ Department, 28, Victoria Street, S.W.1, price 2s. 2d. post 
Tee. 
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New Electrical Devices, Fittings, and Plant. 


Readers are invited to submit particulars of new or improved devices and apparatus for 
publication in this section. 


A New Iillumination-strip Lampholder. 


The ‘‘ Beeantee”’ illumination-strip lampholder, fig. 1, a 
recent introduction by the ‘‘ BEEANTEE ILLUMINATIONS, L1D., 
70, Banner Street, Bunhill Row, London, E.@.1, has been 
produced to afford quick and easy construction of illumination 
strip with lamps at any spacing, which can be varied at will. 


| | 


Fig. 1.—The ‘‘ Beeantee '’’ Lampholder. 


The holder is designed essentially for use with flat twin 
a sheathed cable, contact with the conductors being 
made by sharp projections from the lampholder plungers which 
pierce the sheath at appropriate points. The body of the 
device is of bakelite, and is made in two portions, one carrying 
the plungers, which screw into the base. The former part is 
slotted to receive the strip, and when the base is screwed on, 
an internal projecting piece presses the cable on to the two 
points of the plungers. The base carries two drilled lugs 
or fixing purposes. A feature is that the holder liner is 
sufficiently thick to accommodate the bayonet connection for 
the lamp without the slots being carried right through the 
wall, so that the unbroken external surface affords additional 
protection from rain, «ec. . 


Improved Conduit Fittings. 


Messrs. F. C. BuackWelL & Co., Lrp., Great Crosby Works. 
Liverpool, have recently introduced a new type of ‘“ Blaco”’ 
fittings for screwed-conduit systems. These fittings, which are 
the subject of a patent, are made of pressed-steel, and they 
present a very neat appearance. An important feature is the 
smoothness of the inierior, making it impossible, it is 
claimed, to damage the insulaton when drawing in cables. 
The inspection fittings are particularly novel. A very large 


Fig. 2.—‘‘ Blaco ’’ Inspection Elbow with Cover 
Removed. 


inspection hole is provided, which, being practically on the 
centre line of the tube and fitting, greatly facilitates the draw- 
ing through of the cables, besides adding considerably to the 


accessibility for examination purposes. The inspection cover 
fits perfectly to the ~~ of the fitting, and it can be made 
water-tight, it is claimed, by the mere application of paint. A 
special feature of the cover is the arrangement for fastening; 
one screw only is used, and this is attached to the cover, so 
that it cannot be lost. The inspection covers are interchange- 
able. Fig. 2 shows a ‘‘ Blaco”’ inspection elbow with t 
cover removed. 


All-bakelite Wiring Accessories. 


The new “ Lecite’’ wiring system catalogue recently issued 
by the Liverpoo. Etecrric CasBLe LTp., 7, Playhouse 
Yard, Golden Lane, E.C.1, describes the company’s range of 
“‘Lecite ’’ all-bakelite moulded fittings which have been 
designed for use with the existing successful ‘‘ Lecite ’’ wirin 
system. ‘lhe fittings. fig. 3, form a comprehensive list whic 
includes @ universal junction box, switch, ceiling rose, and a 
wall socket with a plug. They embody, it is claimed, some 
exclusive features, and each detail has been designed for easy 
and rapid installation and convenient wiring. In the junction, 
switch and ceiling-rose boxes the cables can enter at any or 
all of the sides and the bottom where there are specially pre- 

ared thin sections arranged on the ‘ knock-out” principle. 
To provide an inlet or outlet for the cable, the appropriate thin 
section or web is removed by hand tools without difti- 
culty, and it is so sha that it can receive the No. 1 size 
special “* Lecite’’ w capping when desired. The sides of 


the box not requiring inlets are left intact, and the smooth 
external appearance of the box is unimpaired. The junction 


Fig. 3.—‘* Lecite Moulded Wiring Fittings. 


boxes and other fittings are of square shape, with inlets on 
any of the four sides, and they are secured to the wall, ceiling, 
or other support by two wood screws through the base of the 
box. The universal box has four, and the tee-joint box has 
three terminals fixed inside, and any combination of connec- 
tions for the wires can be arranged as desired. The switch is 
of a special patented design which renders the use of a wood 
block behind it unnecessary. The conventional domed cover 
has been relieved by the addition of four projections on its 
outer rim which lend to it a distinctive appearance and at the 
same time provide a means of firmly securing it in position 
by a patented hayonet-locking device which is hoth quick and 
certain in its action. The switch itself is fitted with heavy 
terminals of special design to facilitate rapid wiring, whilst the 
overall dimensions of the accessory are remarkably small, 
although ample room is provided for the passage of wires. The 
ceiling rose is mounted in an identical case and cover, the 
switch being replaced hy a special moulded connecting block, 
which embodies a cord-grip of novel design. Both the switch 
and the ceiling rose are so designed that they may, if desired, 
be mounted direct on to the 4-way junction box in place of its 
cover. The wall plug and socket has been designed with a 
view to providing a neat fitting which may used by itself 
or in connection with and close up to the switch. Quick and 
easy wiring is provided by specially wide slots fitted in the 
terminals. All the ‘“ Lecite” accessories are manufactured 
from a high-grade hakelite moulding of clean design and high 
finish, and no metal parts are exposed. 
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Transformers for Rural Areas. 


An indication of users’ requirements and suggested modifications of manufacturers’ usual 
practice with a view to facilitating rural electrification. 


(Extracts from a discussion before the OVERHEAD LINES ASSOCIATION.) 


chair at the April monthly meéting of the Overhead 

Lines Association at which transformer requirements 
for rural electricity distribution purposes were discussed. Two 
introductory papers were read, representatives of a number 
of manufacturers took part in the discussion, and a large 
number of lantern slides were shown which indicated the 
general features of modern transformer Cesign. 


Users’ Suggestions. 


Mr. W. Fennewt (Mid-Cheshire Electricity Supply Co., Ltd.) 
pointed out that at present the user of outdoor transformer> 
found himself in a difficult position. He had to obtain trans- 
formers at a reasonable price and, at the same time, if he were 
to discriminate, he would he unable to accept those offered to 
him by the manufacturer. It would not be far from correct 
to assume that the difficulty was due to lack of standardisation, 
but it was necessary to have some rationalisation before they 
dared proceed to standardisation. In other words, they needed 
a standard sub-specification for pole transformers for rural 
conditions in this country as a supplement to B.E.S.A. speci- 
fication 171/1927. The following attempt to outline such s 
specification was based on the conditions which, in Mr. 
Fennell’s opinion, had to be satisfied in the British climate 
under suburban and rural conditions. : 

Standard Sizes.—1}, 3, 5, 10, and 20 kVA suggested, even 
up to 50 kVA. ‘ 

Regulation.—Two per cent. drop, zero to full load at unity 
power factor. One had to provide for high- and low-pressure 
drops in mains, and could not afford to allow much more than 
2 per cent. for transformers. Although figures of 4 per cent., 
or so, were common in America, in Mr. Fennell’s opinion 2 per 
cent. should be obtainable without appreciable extra cost, as 
compared with 3 per cent. 

Heating.—B.E.S.A. specification 171/1927 did not attempt 
to provide for rural conditions. The same load in both winter 
and summer was apparently visualised, but actually the load 
was almost inversely proportional to the temperature; trans- 
formers in this country were not liable to long sustained heavy 
loads in hot weather. The following new heating specification 
was suggested :—The hottest part of the oil should not exceed 
100 deg. C. under the following conditions : (a) winter (ambient 
temperature 10 deg. C.) full load continuously and 100 per cent. 
overload for 5 hours, after 8 hours’ run at half-load at the 
same ambient temperature; (b) early and late summer 
(ambient temperature 30 deg. C.) half-load continuous and full 
load for 3 hours, after 12 hours’ run at quarter-load at the 
same ambient temperature. 

Weight.—Most of the transformers offered to the author 12 
months ago were far too heavy, and during the last two years 
he had succeeded in getting weights reduced by from 30 to 40 

r cent. 
gg So should be provided for normal and + 5 per 
cent., and should be on the primary side in the larger sizes and 
on the secondary side in the smaller sizes; tapping switch or 
contacts should be self-indicating. ‘ 

Terminal Boards.—They should not be used; all connections 
should be led straight from the windings to upright terminals 
and fixed by clamps just under the oil. 

Terminals.—All transformers should be adaptable for either 
porcelain terminals and stems or tails. 

Lids.—A number of detailed modifications was suggested 
with the object of providing for convenience in fixing and 
operation and greater reliability against ingress of water, &c. 

Accessories.—A considerable number of detailed modifications 
was also suggested with regard to suspension hooks, cases, 
tails, terminals, and lifting eyes or links. 

Iron and Copper Losses.—Whilst low regulation involved the 
use of substantial iron and copper, it was necessary to con- 
sider the load factor in relation thereto, and also to price, 
calculated on normal full load, ignoring short overload and 
extreme peaks. A formula was submitted for determining the 
economic values of different transformers with regard to total 
annual costs, on the basis of which expression Table I was 
compiled, comparing three standard sizes of transformers 
offered by several first-class makers, after applying the 
B.E.S.A. standard specification and embodying most of the 
points mentioned by Mr. Fennell as regarded construction. In 
arriving at that financial summary all losses, &c., were taken 
at 75 deg. C., the load factor was 25 per cent., and the charge 
for electricity was £4 per kVA plus 0.4d. = kWh. It was 
suggested that, although the American transformer was lighter, 
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it did not shine sufficiently, compared with its 24 per cent. 
competitors, to warrant its adoption. Attention was also called 
to the great variation in weight of British-made transformers, 
and to the fact that in some cases the heavier equipment was 
the cheaper. 


TABLE I.—TRansrorMEr COMPARISON. 


Maker's Total Annual Cost, Shillings. 
Reference. Weight, Regulation, load Factor. 
Ib. per cent. 10°, 173% 25% 
5 kVA. 
(American) 260 4.0 64.4 72.6 72.3 
360 2.6 68.92 71.77 74.62 
(D) 297 2.75 19.25 71.50 73.75 
(E) 283 2.45 79.93 82.19° 84.64 
(B) 345 2.03 80.4 82.57 84.76 
10kVA 
(D) 495 2,25 104.94 109.75 114.5 
(C) 530 2.4 106.3 111.4 116.6 
(A) 420 2.5 107.7 113.2 118.7 
(B) 435 2.13 115.95 120.55 125.14 
(E) 456 2.45 129.48 134.0 139.86 
2 kVA. 
(D) 722 1.98 168.23 176.81 185.39 
(B) 610 2.0 168.7 177.2 185.6 
(C) 880 2.08 167.82 176.92 186.0 
(A) 562 2.5 180.0 191.0 202.0 
(E) 655 2.56 197.8 208.4 219.06 


Manufacturers’ Views. 


Mr. I’. H. CLouGu (British Thomson-Houston Co., Ltd.), in 
the course of his paper, said that everything possible should 
be done to reduce the capital cost of rural installations, which 
meant that not only must transformers be cheap themselves, 
but the cost of their erection and installation must also be as 
small as possible. Consequently, so far as was compatible with 
quality, they should be light and of small dimensions. 

It had been decided, wisely he thought, that the standard 
voltage should be 11,000, 3-phase. With the minimum size of 
wire necessary for mechanical strength it mostly happened in 
rural areas that 11,000-volt lines were somewhat lightly loaded. 
Consequently the voltage regulation of the line itself was good, 
and it did not seem necessary that the transformer design 
should be unduly ‘ distorted’ in order to obtain close regu- 
lation of the transformer. Figures which he had investigated 
recently indicated that in order to improve the regulation from 
3} to 2} per cent. the weight of the transformer had to be in- 
creased approximately 40 per cent., and the cost approximately 
20 per cent. in the case of transformers of from 5 to 10 kW. 
With the larger sizes of 25 kW and upwards regulation of 24 
per cent. could be more readily obtained. 

In most computations of the relative merits of transformers 
which were based on their costs, and also the capitalised value 
of their losses, the value of energy was reckoned too high. 
Energy was charged for at 4d., or 6d., or even 1s., in rural 
areas, but it did not cost so much itself; the charges were 
raised to those figures in order that the supply authorities 
might recoup themselves for the interest payable on capital 
expenditure. Strictly, however, the cost of the energy should 
be reckoned as the cost at the generating station divided by 
the efficiency of transmission, i.e., in a rural area the figure 
would be between 4d. and Id. If the losses were capitalised 
on that basis, it would not be desirable to make small trans- 
formers with unduly high efficiency. Another aspect of the 
matter was that the use of cooking stoves and the effect of a 
proper two-part tariff rendered peak loads less pronounced than 
they used to be, and transformers never operated for long 
periods at very light loads. 

It was usual in this country to connect the primary windings 
of 3-phase transformers in delta and the secondaries in star, 
which was admittedly the best arrangement when unequal 
loads were to be taken from the three phases of the secondary ; 
but in the case of the smaller sizes of 11,000-volt transformers 
there was considerable saving in cost if the primaries could 
be connected in star, and unbalanced loads on the secondary 
phases could be dealt with satisfactorily if the secondary wind- 
Ings were connected in interconnected star. With that arrange- 
ment, although the secondary winding would cost a little more, 
the total cost of the transformer would be reduced. The arrange- 
ment had been extensively used on the Continent, and he hoped 
there was a possibility of using it more extensively here. 
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Apart from internal failures, which might be due to some 
fault in manufacture, the chief cause of breakdown of trans- 
fermers was high-voltage surges. ‘That aspect should seriously 
be considered in the design of transformers, possibly more 
seriously than at present, so that the insulation could be made 
sufficient. to withstand any reasonable surge that might come 
over the line. If that idea were carried sufficiently far, it 
might be considered possible to dispense with isolators and 
fuses on the high-voltage side, which, in the case of the 
smallest sizes of transformers, might effect a considerable 
saving in the total cost of the transforming point. 

The illustrations of modern transformers for rural electrifica- 
tion purposes shown by representatives of a number of manu- 
facturers indicated that many of the objections raised by Mr. 
Fennell had already been overcome. With regard to Mr. 
Fennell’s hint that some of those things might be discussed 
among manufacturers and users, Mr. Clough suggested the 
possibility of forming a committee to consider the matter. 


Discussion. 


Mr. A. G. Euuis (Metropolitan-Vickers Electrical Co., Ltd.) 
said that, whilst Mr. Fennell had suggested the desirability 
of rationalsation among manufacturers, he (the speaker) sug- 
gested the need for it among the users of transformers also; 
then manufacturers might be able to go ahead. Manufacturers 
had been hampered for a considerable time by the multitude 
of ratings and voltages with which they had to contend. For 
example, in respect of some 750,000 kVA of transformers, repre- 
senting 1,705 machines, there were over 36 different high 
voltages, 44 different low voltages, 88 different single-phase 
rated outputs, and 97 different three-phase rated outputs. All 

those related to Great Britain, and, in addition, there was 4 

multitude of. different periods and ranges of tappings. The 

situation had improved somewhat with the standardisation of 
frequency and voltage which was going on, but even to-day 
practically 80 per cent. of orders for distribution transformers 
required detail modifications in many respects, all of which 
required fresh drawings of some kind. Something on the lines 
of what had been done by the National Electric Light Asso- 
ciation of America would enable them to make more rapid 
progress in this country. There they had been able to stan- 
dardise, probably for the reason that American manufacturers 
were turning out from 3,000 to 4,000 distribution transformers 
per week, practically 85 per cent. of which output was standard 
and made to one set of drawings and one specification. If 
the committee suggested by Mr. Fennell was formed, he per- 
sonally would be very pleased to assist the preparation of a 
sub-specification, in the same way that he had assisted in the 
preparation of the Power Transformer Specification (B.8.S. 
171). With regard to price, it rather seemed to him that 
the demands in that respect at present were bordering on the 
unreasonable. As to regulation, 2 per cent. was rather fine; 
the usual range of regulation for small transformers of the 
kind under discussion was from 24 to 34 per cent. for a com- 
mercial 11,000-volt article, and from 3 to 4 per cent. for 
33,000-volt transformers. Manufacturers must know at what 
season of the year the rural transformer had to do its maxi- 
mum duty in order to obtain the best results. The Germans 
had been working with a. standardised agricultural rating for 
about 20 years. It specified 60 per cent. continuous overload 
with a standard temperature rise of 70 deg. C. in oil at 35 
deg. C air temperature. In other words, they permitted 
a temperature of 105 deg. C. with 60 per cent. con- 
tinuous overload. In addition, they specified that the 
transformer should withstand 100 per cent. overload with 
a temperature of 10 deg. higher, i.c., 80 deg. rise at 
35 deg. air temperature; they permitted 115 Sy maxi- 
mum temperature with 100 per cent. overload for a maximum 

period of 12 hours, and there was a saving clause that the 

total duration of a 60 per cent. overload must not exceed 500 

hours per annum. That permitted three weeks’ work per 

year at that heavy overload, and he believed it had something 

to do with the harvest season. Whilst manufacturers could 

tell users all that a B.E.S.A.-rated’transformer would do, they 

wanted farmers and engineers interested in the use of elec- 

tricity on farms to give them more detailed information about 

the duty required of rural transformers. Another outstanding 

point was terminals; he proposed the use of tails up to 11,000 

volts and porcelain bushings with stems up to 33,000 volts, a 
practice which had already proved satisfactory. 

Mr. C. T. Caapwick (English Electric Co., Ltd.) remarked 
that, whilst Mr. Ellis had expressed manufacturers’ thoughts, 
he had not emphasised terminal arrangements, which at 
present introduced serious difficulties and caused the manu- 
facturers a great deal of trouble, which standardisation would 
entirely eliminate. In England manufacturers gave the cus- 
tomer too much of what he asked for, instead of giving him 
what they knew to be a good article, as shown by the results 
of investigations based on their own practical experience and 
information given by the customer. Nevertheless, manufac- 
turers would welcome the opportunity of standardising which 
would be afforded if the suggested committee were formed. 
The reduction of the cost of transformers would be far more 
than worth the trouble involved in such an inquiry. The 
purchase of energy from the grid, involving the payment of 
a definite price for all energy taken, would make users con- 
sider more carefully the cost of transformer losses. Star-inter- 
star connection might be very much more commonly used 
than it was, because one of the definite results was that the 
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smallest economical size of transformer could be reduced to 
approximately two-thirds of what it could be for delta-star 
connection. The use of from 2} to 5 per cent. + tappings was 
more a matter of habit than of necessity on smal] distribution 
transformers, and he welcomed the suggestion that + 5 per 
cent. should suffice for the average user, because tappings 
cost an appreciable amount of money. It would not be long 
before tapping switches were standard on transformers, so 
that a customer would get them whether he asked for them 
or not, unless he objected, of course. The use of an externally- 
operated tapping switch, without having to open the main 
cover of the tank, in conjunction with a star-connected high- 
voltage winding, would help appreciably to reduce the cost 
of manufacture. 

Mr. J. G. We.tines (British Thomson-Houston Co., Ltd.) 
said that the use of insulated-tail terminals should result in a 
slightly lower cost. On the one hand, he had heard of several 
cases In which users had complained that the insulated tail 
was not so satisfactory because of soot deposit along the 
length of cable, resulting in an arc-over from the tank along 
the bare end of the tail. On the other hand, the shed type of 
insulator was liable to be short-circuited by birds on top of 
the tank pecking at the insulator. The absolute minimum 
height of an insulator in order to make it bird-proof would 
have to be o— a great deal of attention, and experiments 
would probably have to be made with birds in cages in order 
to measure their reach. Standardisation was undoubtedly 
necessary in respect of details of construction. It was cer- 
tainly true that star transformers lent themselves to a very 
considerable reduction in price; although delta-star connection 
made a better transformer, theoretically, for unbalanced loads, 
the slight disadvantage of the star-star connection was not 
very serious. 

Mr. W. A. Turnsutt (Aylesbury Corporation) said he had 
standardised 10-, 25-, and 50-kVA, single-phase, 11,000-volt 
transformers. At present he was using only single-phase for 
villages and three-phase for the larger towns in his area, but 
he did not propose to extend the use of three-phase. In vil- 
lages of about 2,000 population he was using single-phase, but 
in the future he would go over to two-phase. Mr. Fennell had 
placed too much stress on regulation and not enough on capital 
cost. 

Mr. S. A. Sticanr (Johnson & Phillips, Ltd.), said the 
impression left upon his mind was that Mr. Fennell’s criticisms 
related to transformers which were not really modern. 
Mechanical construction had made considerable advance during 
the last three or four years, especially with regard to small 
transformers for rural work, and if any such transformer now 
supplied by any well-known maker were examined carefully 
it would be found generally to embody in some form or other 
most of the desirable features Mr. Fennell had suggested. It 
was not reasonable to expect to have the same percentage regu- 
lation over a given range of transformers, say from 0 to 20 or 
25 kVA. The problem of rural supply had always been 
primarily one of cost, and the position was not on all-fours with 
ordinary power supply, in which case the prime consideration 
was continuity of supply. The consumer could not expect to 
have a low iron loss, low regulation, and also low price. 

Mr. W. C. Kennett (Hackbridge Cable Co., Ltd.) said that 
the transformer outlined by Mr. Fennell must inevitably be 
expensive. In the normal way regulation was about 3 per 
cent., but if it was to be 2 per cent. as suggested, then it 
would mean that a 15-kW transformer would only be rated 
at 10 kW and would necessarily be more expensive; further, 
the weight would also be increased. He believed that in cer- 
tain parts of the Continent regulation was allowed up to 8 per 
cent., and in that case a 15-kW transformer with a normal 
regulation of 3 per cent. could be rated at 40 kW; in other 
words, a 40-kW transformer could be obtained at a price 
similar to that paid for a 10-kW transformer with the lower 
regulation figure. 

Mr. G. L. Porter (Ferranti, Ltd.), whilst hoping the sug- 
gested committee would be formed, nevertheless felt a little 
pessimistic about the result. Manufacturers always looked 
upon a standard specification as a protection against great 
diversity of requirements on the part of ‘‘ discriminating engi- 
neers,’’” but unfortunately past experience had shown that 
tender forms contained the stipulation that the transformer 
must comply with a particular B.E.S.A. specification ‘‘ except 
as hereinafter provided,’’ and the consulting engineer then 
proceeded to ‘‘ hereinafter provide’ at the usual length. If 
that sort of thing could be stopped, it would do a great deal 

of good. Regulation cost far more in rural districts than in 
urban districts, and one of the difficulties was that there 
still existed the old Board of Trade regulations, which were 
applied by the Electricity Commissioners, that specified a 
pressure variation based on the characteristics of the carbon- 
filament lamp, which had a negative power co-efficient, where- 
as the modern metal-filament lamp had a positive one. If 
there were a wider range of pressure variation, it would often 
be profitable to supply in rural areas where at present supplies 
were not given. As a matter of fact, for lighting + 6 per | 
cent. variation with a modern lamp was equal to 4 per cent. 
with the old type of lamp, and the cost would be lower if 
that greater variation was allowed. Mr. Fennell had men- 
tioned a transformer with a big air space at the top, so that 
it would not have to breathe, but it was impossible to stop 
a transformer breathing, unless the case’ was gas-tight, and 
that could not be secured with four fixing studs as suggested, 
unless the whole construction was made enormously stiff, in 
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which case the weight would be prohibitive. The main thing 
was to allow for breathing in a suitable manner. 

Mr. F. H. CioueH said he had communicated with Mr. 
E. W. Dickinson, of the Electricity Commissioners, suggesting 
the possibility of a committee being formed of three members 
nominated by the B.E.A.M.A. and three representatives of 
users, with Mr. Dickinson himself as chairman. The idea was 
not to prepare a B.E.S.A. specification, but to try and arrive 
at some agreement upon the details that had been referred to 
in the discussion. Mr. Dickinson, although not present at the 
discussion, had expressed his willingness to preside, and per- 
haps he would take the necessary steps to call a committee 
together. Mr. Clough added that he had also written to the 
B.E.A.M.A. with regard to the matter, and expressed the 
hope that something would come of his suggestion. 

Mr. W. FEenneELL, replying to some of the points raised in 
the discussion, said it did not seem to have been realised that 
the regulation of 2 per cent. he had suggested was at the 
normal rating, which gave something like 3, or 3}, or even 4 
per cent. at the present rating of a transformer as supplied 
to the ordinary standard. His point was that with regulation 
of something like 2 per cent at the normal rating it should 
be possible for manufacturers to offer a transformer at a 
cheaper price than at present. He contended that it was use- 
less to suggest that people in rural areas were willing to put 
up with less than what was obtained by those living in towns. 
During the past three years he had been experiencing the 
troubles he had mentioned. It was wrong in these days to 
talk of supplying electricity at so much per kWh; they must 
talk of a fixed charge, plus a kWh charge. Although it was 
true that some of his suggestions were given effect to here 
and there in different transformers that had been shown on 
the screen, the fact was that the whole of his suggestions had 
not been adopted in any one transformer. They were dis- 
cussing pole transformers, and with regulation of the degree 
he had suggested the tap-changing arrangement would cost 
about as much as the transformer itself. In rural work it was 
impossible to go in for frills, and he would rather have 2 per 
cent. regulation without an automatic tap-changer. As to 
breathers, it was impossible in rural work to incur the extra 
expense of using them, or of being put to the trouble of 
climbing poles to change the calcium chloride which was men- 
tioned in connection with one of the slides. (Mr. Porter said 
he did not contemplate using calcium chloride, but an ordinary 
relief valve.) Most of the things he had complained of in his 
paper had occurred upon transformers supplied by well-known 
firms within the last two years, and he suggested that the 
designers of some of the contraptions which were placed upon 
transformers should be made to spent 12 months in a rural 
area fixing the transformers and operating them under all 
conditions of snow storms, rain storms, and faults. He wel- 
comed the idea of the appointment of a committee. 


Legal. 


Oxford Corporation v. Oxford Electric Co., Ltd. 


In the Court of Appeal, consisting of the Master of Rolls and 
Lords Justices Lawrence and Romer, on April 29th, an appli- 
cation was made for the postponement of the hearing of an 
appeal by the defendants in this case from the judgment of 
Mr. Justice Bennett in the Chancery Division on February 
2ist last (vide EvecrricaL Review, February 28th, 422). 
The application was made for the postponement of the hearing 
of the appeal until the next Trinity sittings. . 
Mr. TyLpEsLey-JonEs, K.C., in support of the application, 
said the action was brought to determine the construction of 
a@ purchase clause in an Act of Parliament under which the 
Oxford Corporation gave notice to purchase the electricity 
undertaking of the defendant company. Mr. Justice Bennett 
made a declaration as to the construction of the purchase 
clause, and referred other matters to a special referee. 
Proceeding, the learned Counsel said the main ground on 
which it was asked that the hearing of the appeal should be 
postponed was that whatever happened on the appeal there 
would have to be a reference to a special referee, and the 
result would probably be that certain important questions 
might arise which might result in further litigation. He and 
Mr. Greene, K.C., who appeared for the other side, both 
thought there was a certain basis which they had tentatively 
discussed which should be submitted for the serious con- 
sideration of their respective clients. If the matter was settled 
a o— deal of expense and complicated litigation would be 
saved. 
Mr. Greene, K.C., addressed the Court to the same effect. 
In the result the Master or THE Rotts said he thought the 
best thing to do in the circumstances was to adjourn the 
hearing of the application for three weeks, and this was agreed 
to and an order made accordingly. 


Derbyshire & Notts. Electric Power Co. Fined. 


We reported in our issue of April 11th (p. 712) that a King’s 
Bench Divisional Court on the application of an Inspector of 
Factories had instructed the Derby magistrates to convict 
the Derbyshire and Notts. Electric Power Co. of a breach 
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of the Electricity Regulations under the Factory Acts. The 
magistrates were of the opinion that the company had teken 
adequate precautions to protect its employés in the perform- 
ance of their duties, and dismissed the case. The matter arose 
out of the death of a workman in May last year. 

The case again came before the Derby justices on April 29th, 
and a conviction was formally recorded. A fine of £5 was 
imposed, and the company was ordered to pay special costs 
amounting to £8 12s. 6d. 


Theft of Electrical Fittings. 


At the Birmingham Police Court on May 2nd, John Wilkes 
(38), storekeeper, of Cannon Hill, was sentenced to six weeks’ 
imprisonment for stealing a quantity of electrical fittings, 
valued at £10, the property of Joseph Lucas, Ltd., Birming- 
ham, by whom he was employed. Mr. PopMorg, chief elec- 
trical engineer of the company, said he engaged the man 
two months ago to reorganise the stores. 


Compensation Award. 


In the Circuit Court at Limerick, before Judge McElligott, 
the sister and brother of Gerald o’Halloran, who was killed 
while adjusting electric transmission wires in the city of 
Limerick last January, claimed compensation for the loss they 
had sustained from Callender’s Cable & Construction Co., 
Ltd., of Manchester, in whose employment o’Halloran was at 
the time that he was accidentally killed. The evidence went 
to show that while the deceased was adjusting transmission 
wires in Brunswick Street, Limerick, he received a shock, 
and fell on the pavement, fracturing the base of his skull. 
Judge McElligott awarded the applicants £52 10s. compensa- 
tion and £10 for burial expenses. 


Electricity Thefts and High Charges. 


At Ystradgynlais Police Court on April 24th, when a collier 
was fined £2 and costs for the theft of electricity from the 
Glantawe Electric Supply Co., the magistrate said that the 
company was suffering from such thefts, and that was. the 
ee why the price of electricity was 8d. per kWh instead 
of 6d. 


Electric Fire Patent. 


Mr. Justice LuxMoorg, in the Chancery Division on Monday 
last, began the hearing of an action by the Naamloose 
Venootschap Fabrik Van Instrumentum en _ Electische 
Apparaten *‘Inventum,” of De Bilt, Holland, against Mr. 
8. Schneider, of Hanover Court, Moor Lane, E.C., for an in- 
junction restraining the defendant from importing, manu- 
facturing, selling, or dealing with heating elements or other 
apparatus constructed substantially in accordance with the 
plaintiffs’ letters patent No. 113,623. The plaintiffs also asked 
for an inquiry as to damages, and delivery up or destruction 
of all infringing articles. 

The defendant denied infringement, and alleged that the 
patent was invalid because of prior publication and prior 
common general knowledge. He cited a number of specifica- 
tions of inventions on which he intended to rely, and said, 
further, that the alleged invention at the date of the patent 
was not proper subject-matter, that it was not useful, that 
there was insufficient description in the specification to ascer- 
tain the nature of the alleged invention, and that there were 
no practical directions in the specifications whereby the in- 
sulated supporting blocks could be suspended in such a way 
as to be capable of movement. 

Mr. RupotpH Moritz, K.C., for the plaintiffs, said the 
patent was for improvements in electric heating apparatus, 
the date of letters patent being February 23rd, 1917. The in- 
vention was designed to overcome certain difficulties, and the 
heating apparatus made according to the specification had had 
considerable commercial success. The invention consisted in 
this, said counsel: the wire was carried on a number of in- 
sulating supporting blocks which were so suspended from their 
supports as to give each one comparative freedom of move- 
ment. The héating wire was in this way enabled to move 
with the block, so that there was no differential movement 
between the wire and the block. This, it was claimed. gave 
the apparatus a practically indefinite life, and the plaintiffs 
guaranteed it for 18 months. : 

Tt was arranged that his Lordship should see experiments 
at the showrooms. Mr. Alan Wright, the English agent of 
the plaintiffs, also gave evidence. The hearing was adjourned. 


East-England Electricity Scheme. 


The Electricity Commissioners have transmitted to the Cen- 
tral Electricity Board the East-England Electricity Scheme, 
1930, which relates to the County of Norfolk and parts of 
Suffolk. The scheme will be outlined in our next issue. 
Copies of the scheme and of supplementary particulars are 
obtainable (1s. 7d. and 3s. 8d. each, respectively, post free) 
from H.M. Stationery Office, Adastral House, Kingsway, 
London, W.C:2, and 120, George Street, Edinburgh. 
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Parliamentary News. 
[By our Special Parliamentary Reporter.] 


Palestine Electricity Schemes. 


On April 29th Col. Howarp-Bury asked the Under-Secretary 
for the Colonies whether he was taking any steps, in view 
of the serious unemployment in this country, to see that the 
water turbines and dynamos for the electricity schemes in 
Palestine were ordered in this country. 

Dr. Sutets replied that these schemes were not Government 
schemes, and therefore it was not possible for the Government 
to do what Col. Howard-Bury suggested. 


The Bankers’ Development Co. 


On April 29th Lieutenant-Commander KENwortuy asked the 
Lord Privy Seal if he would state to what extent he was 
consulted prior to the formation of the Bankers’ Industrial 
Development Co., Ltd., for the facilitation of rationalisation 
of certain basic industries ; whether he would be kept informed 
and consulted as to the future policy and activities of that 
company ; what measure of control he would be able to exercise 
over its actions ; and in what manner schemes approved were 
to be financed. 

Mr. Tuomas said he had been, and would continue to be, 
in close touch with this and other steps directed towards the 
rationalisation of industry. As regarded control he could have 
no control, the Bankers’ Industrial Development Co. being 
@ private limited company, but there were a number of ways 
in which he was co-operating with those in industry who were 
prepared to adopt a progressive policy. 

Mr. AuBery asked the Lord Privy Seal if he would state 
what differences there were between the “* and “‘ B ”’ shares 
of the company ; what arrangements had be ook as regarded 
the distribution of any profits which might accrue; and 
whether. the directors were to receive any remuneration. 

Mr. THoMas said that the ‘‘A ’’ shares would carry one 
vote _— and the ‘‘ B”’ shares three votes each. The holders 
of the ‘‘ A’ shares and the ‘‘ B ’’ shares would be called upon 
rateably a pay from time to time, as required, to the extent 
of 25 per cent. of the nominal amount of their shares. The 
remaining 75 per cent, would form a reserve liability and 
would only be capable of being called up in a liquidation, and 
then any money Mp se must first be obtained by calls in 
respect of the ‘‘B”’ shares until they were fully paid, before 
any call was we on the “A” shares. It was not intended 
that the Company should operate for profit, but any profits 
earned which it might be determined to distribute by way of 
dividend would be distributed amongst the holders of the ‘‘ A ’”’ 
and ‘‘ B ” ordinary shares rateably in proportion to the amount 
paid up on their shares. The directors were giving their 
services gratuitously. 


Unemployment in the Engineering Industry. 


On April 30th Mr. Lawson, the Parliamentary Secretary 
to the Ministry of Labour, told Mr. Hannon that at March 
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fied as belonging to the engineering industries and recorded as 
unemployed in Great Britain was 118,975, as compared with 
77,995 at March 25th, 1929. 


Electrically-propelled ’’ Vehicles. 


On April 30th the House of Commons considered, on report, 
the Budget resolutions. The third resolution deals with the 
increase in the rate of duty on certain goods vehicles, but 
the rates for electrically-propelled goods vehicles are to remain 
unaltered. The resolution adds: ‘‘It is proposed as from 
January Ist, 1931, to provide that for the purposes of the duties 
charged on mechanically-propelled vehicles, a vehicle shall not 
be deemed to be an electrically-propelled vehicle unless the 
electrical motive power is derived either from a source external 
to the vehicle or from an electric storage battery which is 
not connected with any source of power when the vehicle is 
in motion.’ 

Capt. CROOKSHANK asked whether, under this resolution, the 
Chancellor of the Exchequer was taking power to exclude the 
petrol-electric omnibus. Was it intended to bring them under 
the ordinary charge for motor vehicles and call them motor 
vehicles and not electric vehicles, or was it intended, as might 
appear from the particular reference to ‘‘a source external 
to the vehicle,” to bring in the railless trolley vehicle? Did 
it mean that there were to be brought under the £6 standard 
all the vehicles that were called trackless trolley vehicles? 

Mr. SNowDEN, the Chancellor of the Exchequer, said the 
resolution arose out of a decision in the Law Courts on this 
class of motor vehicle. In the Finance Act of 1926 a con- 
cession of 50 per cent. was given to electrically-driven vehicles 
on account of their lightness and other things. It was assumed 
that that type of motor vehicle, the petrol-electrical vehicle, 
would not be entitled to that concession. The manufacturers, 
Messrs. Tilling-Stevens, took the case to the Courts, and 
pte te pi it went to the House of Lords, where it was finally 
decided against the company. The purpose of the resolution 


was to exclude that type of vehicle from the concession. The 
trolley vehicle was, of course, entitled to the concession, be- 
cause it derived its electrical power direct. 
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Capt. Bourne said that he was sorry that the concession was 
being extended to the railless trolley vehicle. Under the 1920 
Act the tramcar paid 15s. a year for licence duty, but the tram- 
car was responsible for maintaining its own track. The railless 
trolley vehicle had not a special surface on which to run, and 
it did at least as much damage to a roadway as a motor omnibus. 

Mr. SNOWDEN pointed out that the exemption with regard 
tothe trolley electric vehicle only extended to goods-carrying 
type. The ordinary passenger vehicle was on exactly the 
same footing as the ordinary vehicle. 

The resolution was agreed to. 


Correspondence. 


Conan should foruard their communications as early 
S possible. No letter can be published unless we have the 
pad oe 8s name and address in our possession. 


The B.E.A.M.A. and the Universities. 


Mr. S. Whitehead says that my rule regarding maxima and 
minima is incorrect ‘from a strictly logical point of view,’ 
that it contains an “ ambiguity,”’ and that the usual rule is 

‘ correct in a restricted sense.” But, as the following con- 
siderations will show, he is wrong in each of these three state- 
ments. 

(1) My rule says that in cases where f‘(x) and f(z) are both 
zero, f(x) is @ maximum, a minimum, or neither, according to 
whether f"(z) is a maximum, a minimum, or neither. 
correctness of this should have been clear to Whitehead (as it 
was to Mr. Windred) as soon as I drew attention to the fact 
that the graph of f(z) may cross the z-axis with zero slope. 
When f(z) is passing through a maximum and has a con- 
tinuous f(x), the latter function will be changing from positive 
to negative. It follows that, if f’(x) happens to be zero at 
the instant when f(z) is likewise zero, this zero value of f(z) 
must be a maximum; for f(z) is continuously falling as x 
increases, and f”(z) must therefore be negative both before 
and after the instant at which it is zero. My rule is thus 
shown to be strictly correct as regards its reference to maxima. 
The substitution of ‘minimum ~ rr maximum, of 

negative for ‘‘ positive,’ and of positive” for “ nega- 
tive,”’ will make the same proof hold good as regards minima. 
It then becomes obvious that the rule must be equally correct 
in cases where f(z) is neither a maximum nor a minimum. 

(2) My rule is entirely free from ‘‘ ambiguity,” and I 
hardly think this can be the word Mr. Whitehead intended. 
Perhaps he meant that there will sometimes be a doubt as to 
whether f’(x) is a@ maximum or minimum at the point in 
question. But, of course, any such doubt can be settled by 
treating the f(x) as a new f(z). In some cases, my rule may 
thus have to be applied several times in succession, hut it 
will always give the correct result, without any ambiguity. 

(3) In order to make out that the usual rule is correct in a 
restricted sense, Mr. Whitehead had to define the term 
‘minimum ” in such a way that 2* became a function with- 
out a minimum. Seeing that x‘ is zero at one point and is 
positive at every point on either side of that one, I think it 
would be said to have a minimum yalue by everybody outside 


the E.R.A 
W. F. Dunton. 
Manchester, May 3rd, 1930. 


It did not seem worth while to reply in detail to the first 
letter of Mr. W. F. Dunton, as neither of the examples cited 
were in any way peculiar. 

However, it is well known that the simple test for critical 
values fails if f” (x) and f(z) and /’(z) all vanish at the point 
in question; the ‘‘ new ”’ rule given by Mr. W. F. Dunton also 
fails for the same reason if all the coefficients up to the 5th 
vanish, e.g., 

The despised orthodox teaching of the universities (see 
ave. ‘* Pure Mathematics’’) has no loophole, and states 
that 

F(z) will have a maximum or a minimum provided that 
F'(r)=0 and the first non-vanishing differential coefficient is 
an even one. 

There will be a maximum if this is negative and a minimum 
if it is positive. If the first non-vanishing differential co- 
efficient is an odd one and F’(zx)=0, there will be an inflexion. 

z* has an inflexion at z=0, and the ordinary simple rule 
cannot give an incorrect indication if F(z) is of degree less 
than the 4th. 

The simple test is simply an incomplete form of the more 
vigorous statement, and is sufficiently good in almost all 


practical cases. 
B. Wood, B.A. (Canras.). 
Dundee, April 28th, 1930. 


I am obliged to Mr. Dunton for the correction to the function 

uoted by him, and agree that this function, in its corrected 
orm, has a minimum at z=0, f(r) and f(z) also being zero 
at this point. 
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Mr. Dunton’s denunciation of the ‘‘ established rules”’ is 
unnecessarily severe. These rules are entirely adequate so 
long as the degree of the function does not exceed the third. 
It is only for functions of higher degree that some extension 
to these rules becomes necessary in order to establish a 
criterion. 

A. S. Fenemore, 
B.Se., D.I.C., A.M.I.E.E. 
Stafford, April 28th, 1930. 


Worm-geared Lifts—A Warning. 


A well-known lecturer on electric lifts recently said that 
worm and worm-wheel drives are particularly suitable for 
application to the driving of electric lifts, pre-eminently be- 
cause a worm and worm-wheel always ensure that the weight 
in suspension is self-sustaining, so that the gear will not start 
itself as a result of the difference of weight between the cage 
and load and the respective balance-weight. I am in a position 
to emphatically correct that particular statement of the 
esteemed lecturer. 

Worms with high-lead and their associated wheels are not 
self-sustaining ; for the high-lead of the worm, conjointly with 
first-class work, will easily permit the wheel to drive the worm 
on an out-of-balance load, while in respect of gears with low 
lead, the members are self-sustaining. Support is given to 
my contention by the following case. In London a 75-kW 
direct-current motor was used for driving a lift, through a 
high-class and high-lead worm gear. The cage (empty) was 
at the bottom of the well of the lift and the twelve-ton balance 
weight was (obviously) at the top. During repairs, the brakes 
were dismantled, and it was necessary for the mechanic to 
give the 75-kW armature a turn or two by hand. For this 
purpose a heavy ratchet with a handle just 3 ft. long was 
applied to the squared end of the armature shaft of the motor. 
The man had no sooner started the rotation of the armature 
than the out-of-balance load (somewhere about three tons) 
caused the balance-weight to descend, driving the armature 
round and tearing the ratchet handle out of his hands; the 
latter came round with crushing force on his head and killed 
him instantly. 

But for the general belief that worms and worm-wheels 
are universally self-sustaining, the mechanic (a lift expert) 
would have had the brake in commission during the operation 
of rotating the armature by hand. 

J. T. Towlson. 
Silvertown, E.16, May 2nd, 1930. 


Electric Cable-jointing. 


I have read with interest the article on the above-mentioned 
subject to Mr. Lawrence A. Gripper. Though Mr. Gripper 
dealt extensively with concentric and triple-concentric work, 
it is a laudable attempt to give light to some of the 
mains engineers about the country, for the |.p. jointers’ 
work, in particular, is viewed and treated with contempt on 
many undertakings. I- have personally seen instances where 
no supervision (skilled supervision, [ mean) is, in being, 
although it is most necessary. I can recall a case in point 
in which a so-called jointer was endeavouring to make a concen- 
tric joint on to a shell fitting, the inners being married in the 
usual manner. This individual had a pair of rubber gloves 
on during the process of laying up in both cases, the whole work 
being enclosed in a c.i, box. It requires no great amount of 
imagination to visualise the disgusting job that was left, for any- 
one can understand how impossible it is to work with a pair of 
heavy rubber gloves on. After he boxed his work, he filled 
the box with very hot compound (about 300 deg. F.) and put 
in filling plugs immediately after. Of course, this is just the 
type of jointer that is carried by provincial corporations in 
particular. A first-class plumber-jointer is seldom employed, 
due to the fact that they will not pay one and offer the same 
rate as paid to the very inefficient worker. 

Mr. Gripper devotes considerable space in his article to the 
necessity of sweating copper, and to the general wiping of a 
joint. These are what might be termed refinements (points 
appreciated by myself, who happens to be rated, and paid, as 
first-class plumber-jointer) on many mains departments, and 
I have found that the care Mr. Gripper obviously demands in 
his department is not always wanted or appreciated elsewhere. 
As for cutting out work and putting it to tests as Mr. 
Gripper has done, this would just about be the last thing that 
would be carried out. Next dealing with the boiling of Indian 
cotton tape, this is a very important process, particularly if the 
tape is issued unboiled in the first instance, and has been the 
downfall of many good jointers, especially on e.h.p. work. 
The peculiar practice on mains work of boiling tape in huge 
rolls, putting it in a tin, and opening as required, without 
further boiling is, I contend, a source of trouble. An 
article in the Review some considerable time ago on trans- 
former oils advanced the theory that the depreciation of tnans- 
former oil was due in a large measure to atmospheric and 
barometric pressure on the exterior of the drum. So must it 
be, and more so, with a tin of resin oil tapes, as resin 
in semi-fluid or liquid form is known to be hydroscopic. 
I myself use resin oil tape and boil up, previous to making 
even a pilot or street lighting joint. I note, also, Mr. Gripper’s 
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quotation of the usual method of plumbing down a split seam, 
by means of splashing the seam over with molten metal. This 
is, in my opinion, a very unsatisfactory method of wiping 
down a seam. I find the use of a stick of plumbing mete! 
much more satisfactory, even in the case of a badly designed 
sleeve, as shown in the article in fig. 15; this is a satisfactory 
method previous to the use of a plumbing pot in all cases. 
Excepting, of course, in the case of a split seam, the jointer 
can use the stick of metal during the whole of the operation, 
the overlap preferably being lapped in a downward direction, 


. and the work carried out with the seam on the side, not turned 


up to the top. This will eliminate any possibility of 
solder making its way into the sleeve. The capping of 
cables and joints, Mr. Gripper says, shows weakness. In the 
case of slits, they are bound to do so, if the jointer 
has aimed to have his job properly filled with compound, 
cooled off, and topped up. e slit, V, or door method 
of filling and capping leave must to be desired, as the appli- 
cation of a blow lamp and stick of metal to a full sleeve of 
compound causes the sleeve to bleed, sometimes. before even 
the solder has been melted in a sufficient quantity to wipe 
over the patch. 

Not even Mr. Gripper’s method of filling holes would be 
just ‘‘ It.’’ I think that the ‘ Pirelli ’’ method of capping down 
a cable joint is the finest method I have seen, as the filling 
holes are domed up, and allow the jointer sufficient time to 
cap down before any bleeding of compound takes place, quick- 
ness being very essential; further, no metal can find its way 
into the sleeve. 

The standard joints, fig. 18, may be more adaptable to con- 
centric work than to core work, other than a service line, as on 
a main cable on the tee side cores must not be unduly 
splayed, as if this is done it causes a great deal of difficulty 
in bringing the sleeve back into position for completion of the 
joint. The butterfly sleeve knocked up out of sheet head 
is more commendable. In a letter on service boxes in 
the ExecrricaL Review of March 22nd, 1929, I advocated the 
use of this type of box. 

The idea of training jointers sounds all right. I came across 
one undertaking in my travels which trained its own jointers; 
strange, but true, they had no one fit to train anything, there- 
fore the jointers so-called were in a pitiable state, the rubber 
glove hand being one of them. Even to endeavour to carry out 
any of Mr. Gripper’s ideas would be to court disaster. 

Mr. Gripper’s idea of having a set of standard joints made 
up, labelled and put in a cupboard, is a very fine idea, for 
a trainee could always refer to the examples when in doubt. 
Provided the undertaking employs a_ first-class plumber- 
jointer or an all-round mains foreman, with co-operation an 
efficient organisation can obviously be worked up with all- 
round efficiency. 

In conclusion, I trust that the effort Mr. Gripper has made 
to clear the air, as it were, on mains work will be read and 
appreciated by many mains engineers and would-be mains 
engineers up and down the country. 

Tillie Dudhem. 

May 3rd, 1930. 


[This letter has been abbreviated.—Eps. Exec. Rev.] 


I desire to express my thanks to Mr. L. A. Gripper for his 
splendid articles on the above subject. I have carefully con- 
sidered the points he raises and also carried out various exper!- 
ments, and can confirm his opinions regarding all cables other 
than concentric, with which, unfortunately, I have not been 
able to experiment. 

I feel that more articles such as these would be very helpful 
and tend to forward mains work generally; I appeal therefore 
to others to come forward with articles. ' 

T should also be pleased to learn of any good books on mains 
work or on jointing that any readers can recommend. 


Mains Engineer. 
April 29th, 1930. 


Change-over to 230 Volts. 


Many contractors are being asked by their customers at the 
present time what alterations and extra precautions they 
should demand from the supply authorities which are altering 
their service from d.c. to a.c., and it would be of interest to 
learn what are the obligations of a supply authority in this 
respect. 

There is no doubt that danger to life is considerably in- 
creased, as evidenced by the number of accidents already re- 
ported, and that either: (a) three-pin plugs with three-core 
flexibles and earth wires, together with general earthing of 
all metal-work, should be provided—this involving the running 
of an earth wire throughout the house, which is a costly 
business, or (b) all metal-work that could possibly become 
alive should be protected in such a manner that it could not 
be touched. 

In this connection shrouded lampholders would meet re- 
quirements, but it would be difficult to insulate ovens and 
radiators so as to render them safe. Thus, earthing would 
appear to be necessary with this class of equipment. Is a user 
justified in refusing to permit the change-over until the 
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supply corzpany has agreed to meet the expense of rendering 
the installation safe? If not, the only course open to him 
appears to be to provide a transformer to reduce the 
voltage to about 100, which is the maximum that other 
countries have found safe to employ. 

It is stated that one large town in America (where the 
standard is 100/115 volts) adopted 200 volts a.c., and is 
changing to the lower voltage owing to the large number of 
accidents that have occurred. 

It seems clear that contractors are bound to point out to 
their customers the extra risk they will incur and the pre- 
cautions necessary, for which it seems hard that the user, 
voypd gets no benefit—and often the reverse—should be asked 
0 pay. 

Wyvern. 

April 29th, 1930. 


Surges on Overhead Lines. 


The paper recently read before the Institution of Electrical 
Engineers by Messrs. Melsom, Arman, and Bibby, referred to 
a number of shut-downs due to salt being deposited on insula- 
tors during storms from seaward, and the difficulty in starting 
again, due to the salt adhering firmly. This trouble has also been 
mentioned in greater detail by correspondents in the technical 
Press. No reference, however, appears to have been made in 
your or any other paper to the cure for this trouble, as 
evidenced by the Lothians Electric Power Co. in letters to 
ourselves, at least. 

This evidence may be summarised by saying, and we have 
the consent of the Lothians Power Co. to make the statement, 
that during the salt storm mentioned one of the company’s 
11-kV lines, which runs along the coast for some 12 miles, 
that was fitted with ‘‘ Pernax”’ patent birdguards gave 
no trouble whatever. A similar line without these guards 
situated 10 miles from the coast flashed over several times, 
although similar insulators were fitted on both lines. The 
Lothians Co. considers that the “‘ Pernax ”’ patent birdguards 
were entirely responsible for this difference in results. 

We understand that similar results have been experienced 
on other lines, but we are not in a position to give details of 


them. 
Croydon Cable Works, Ltd., 


J. C. BrookInG, 
Managing Director. 
Croydon, April 29th, 1930. 


The Electric Wiring of Buildings. 


_ (We regret that a printer's error occurred in the letter pub- 
lished in our last issue over the name of Mr. F. Charles 
Raphael. The word “‘ except’ was omitted from the second 
sentence, which should have read ‘‘I do not condone the use 
of conduit tees and sharp bends, in fact, I condemn them 
except for use in particular positions, clearly defined, in which 
it is the practice of contractors of first repute to employ them.” 
—Eps. Exec. Rev.] 


Published Specifications. 


Compiled expressly for this journal by a firm of Chartered Patent Agents. 
The numbers in parenthises are those under which the specifications will Iv 
printed and abridged and all subsequent proceedings taken. 


1928. 


28,762. ‘‘ Apparatus for electrical prospecting.” C..R. Nichols 
Williston. October 6th, 1998. (327,716) 
29,326. ‘* Spark-plug electrode.”” A.C. Spark PI Co. 
(318190) Pp: plug par ug Co. August 30th, 1928. 
,299. Electrical drive for knitting machines.’’ Siemens-Schuckertwerke 
Akt. Ges. December 10th, 1927. (302,160.) sirens a 
of directing sound.” S. G. S. Dicker 
Naandooze Vennootscha ilips’ Gloeilampenfabrieken). De 
7505 pentabrieken) cember 17th, 
37,586. ‘“ Electric batteries.” F. S. S. Wates. April 9th, 1929. (327,760.) 


254. “ Electric switchgear.” British Thomson-Houston Co., Ltd., J. G. 
Wellings, and W. S. Adams. January 3rd, 1929. (327,683.) 

258. “ Testing apparatus for measuring transformers.” Siemens & Halske 
Akt. Ges. January Sth, 1928. (303,515.) 

273. “ Oildilled electric transformers.”” A. W. G. Tucker and Ferranti, Ltd. 
January 3rd, 1929. (327,684.) 

328. ‘* Method of forming the electrodes of a selenium bridge or cell.” 
V. H. Gilbert and Radiovisor Parent, Ltd. January 4th, 1929. (327, 

_720. ‘* Methods of and apparatus for intercommunication.” J. Loeb and 
Compagnie des Lampes. January 9th, 1928. (303,800.) ° 

774. “* Electric clocks.” G. B. Bowell. January 9th, 1929. (Cognate appli- 
cation, 14,147/29.) (327,708.) 

775. “* Electric signalling system.” Standard Telephones and Cables, Ltd., 
E. K. Sandeman, and R. O. Carter. January 9th, 1929. (327,709. 

844. “Tuning devices for wireless receivers.” Gramophone Co., Ltd., and 
C. E, G. Bailey. January 9th, 1929. (327,710.) 

914. ‘* Electric switches.” International General Electric Co., Inc. January 
th, 1928. (303,835.) 

920. ‘“* Loud-speakers."’ E. Schrack and Dr. R. Ettenreich (trading as 
Radiowerk E. Schrack). January 10th, 1929. (327,733.) 
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_ 1,059. “Vacuum vessels containing electric contacting or switching de- 
vices.’’ Siemens-Schuckertwerke Akt. Ges. Jenuary 12th, 1928. (303,899.) 
_1,684. “* Attenuating devices for acoustiz wave transmission systems.’ 
Electrical Research Products, Inc. April 28th, 1928. (310,505.) 

1,718. “ Tone-generating equipment for use in telephone systems."’ Auto- 
matic Telephone Manufacturing Co., Ltd., and T. R. Rayner. January 17th, 
1929. (327,768.) 

1,720. ‘‘ Impulse transmitters for use in telephone or like systems.”” Auto- 
matic Telephone Manufacturing Co., Ltd., and S. R. Smith. January 17th, 
1929. (327,767.) 

1,729. “* Radio direction finder.” Standard Telephones and Cables, Ltd. 
(H. G. Busignies). January 17th, 1929. (327,769.) 

1,876. ** Electric control of shop-window blinds.” P. Burns. January 19th, 
1929. (327,771.) 

1,907. ‘* Automatic electric cut-outs with instantaneous and delay-action 
releases." Siemens-Schuckertwerke Akt. Ges. January 2Ist, 1928. (304,598.) 

3,076. ‘“‘ Electric contact and fuse fittings.’ Sykes & Dyson, Ltd., and 
P. Sykes and W. Cooper. January 30th, 1929. (327,788.) 

3,246. ‘“‘ Loud-speakers and sound-emission apparatus.’’ F. W. Lanchester. 
January 31st, 1929. (Addition to 325,784.) (327,790.) 

3,621. ‘* Insulators for wireless apparatus."’ J. E. Allan and S. B. Freeman. 
February 4th, 1929. (327,794.) 

3,703 “* Plant for generating electric current."’ International General Elec- 
tric Co., Inc. February 3rd, 1928. (305,479.) 

4,033. ‘ Electrical connector." J. G. Pellowe. September 1928. 
(318,884.) 

4,055. ‘‘ Means for and methods of protecting conductors in 4phase and 
2-phase circuits." A. M. Taylor. February 7th, 1929. (Cognate applications, 
28,505/29 and 33,702/29.) (Patent of addition not granted.) (327,799.) 

4,873. ‘“ Electric switching arrangements for ring main circuits."’ Drak 
and Gorham, Ltd., A. F. Harmer, G. H. Holding, and P. J. Pengelly. Feb- 
ruary 13th, 1929. (327,807.) 2 
5,438. ‘“‘ Track brakes.’’ General Electric Co., Ltd., and R. Robson 
sbruary 18th, 1929. (327,815.) 


Fe 

5,439. “* Chokes and other electromagnetic devices." Telefunken Ges. fiir 
Drahtlose Telegraphie. February 16th, 1928. (306,417.) 

Dynamo-«lectric machines."? General Electric Co., Ltd., and R. 
Orsettich. February 27th, 1929. (327,823.) 

6,950. “Timing and registering apparatus employing thermionic valves.” 
Siemens Bros. & Co., Ltd., and H. E. Humphries. March 4th, 1929.. (327,827.) 

7,200. Means for mounting electric lamps for studio iighting an 
analogous purposes."’ General Electric Co., Ltd., E. L. Randall, and W. F. S. 
Debenham. March 5th, 1929. (327,829.) 

7,450. “ Device for controlling the speed of electric motors.” L. V. 
McKenzie. March 7th, 1929. (327,834.) 

8,172. ‘Electric current transformers and measuring instruments.” G. F 
Shotter and Elliott Bros. (London), Ltd. March 13th, 1929. (Cognate applica 
tioa, 32,955/29.) (327,837.) 

9.120. Electric fuses.” C. Andrews and F. Chambers. March 2lst, 1929 
(327,843.) 

9,199. “ Thermionic rectifiers and holders for use therewith.’’ Siemens and 
Halske Akt. Ges. March 2st, 1928. (308,319.) ; 

9,691. “ Electric discharge tubes."’ Naamlooze Vennootschap Philips’ Gloei- 
lampenfabrieken April 13th, 1928. (309,584.) 

11,764. Temperature compensation devices for electric measuring instru- 
ments.” Electric Co., Inc. April 19th, 1928. (310,004.) 

13.317. ** Vacuum-tube relay.’’ Weston Electrical Instrument Corporation. 
March 13th, 1929. (327,876.) 

16,293. ‘* Wireless receiving circuits." A. M. 
May 27th, 1929. 898. 

7,490. “Electric signalling systems." M. Potay. June 
(313,.130.) 

18,585. ‘‘ Process for electroplating metals with chromium. 
June 17th, 1929. (327,911.) aia 

18,687. ‘‘ Picture-scanning and picture-reconstituting isks 
apparatus.”” Telchor Akt. Ges. December 17th, 1928 (327,912.) 

90.292. “ Aerials.” Telefunken Ges. fiir Drahtlose Telegraphie. July 17th, 
1928. (Addition to 294,662.) (315,759.) 

21,977. ‘* Electrolytic manufacture and production of fluorine.”’ K. Freden- 
hagen. July 17th, 1928. (315,768.) 
22,353. ‘ Telephone mufflers.” H. C. Tuttle. July 20th, 1929. (327,926.) 
25.716. ‘ Methods of making electric lamps."’ British Thomson-Houston 
Co., Ltd. August 25th, 1928. (317,859.) 
26,228. “ Electric furnace for continuous production o! 

pounds.” O, Stalhane. September 5th, 1928. (318,548.) 


Newman and J. Suchomski. 
7th, 1928 
J. Bauer. 


for television 


cyanogen com- 


Trade Mark Applications. 


Tue following are among the recent applications for British 
trade marks. Objections against any of the proposed marks 
may be entered within one month from the dates mentioned : 


April 23rd. 

‘iking. No. 510,826. Class 6. Electric fans and electrically-driven sewing 
naman for domestic use, &c.—Viking Sales, Ltd., 37, Peter Street, Man- 
chester. 

Singer. No. 500,780. Class 8. Rheostats, electrical resistances and devices 
for controlling electric motors for sewing and like machines.—Singer Manu- 
facturing Co., 149, Broadway, New York, U.S.A. (British representatives : 
Cruikshank & Fairweather, 29, St. Vincent Place, Glasgow. 


April 30th. 

Wac. No. 509,729. Class 8. Battery-charging apparatus.—C. E. Dansiv, 
90, Berners Street, Ipswich. 

S.Z., Zeiler Anode, Radio Battery System Zeiler (lettering and design). 
No. 510,322. Class 8. Electric cells, batteries, and accumulators (not for 
surgical or curative purposes).—Batterie-und-Elemente Fabrik System Zeiler 
Gesellschaft, Berlin. (British representatives: Marks & Clerk, 5758, Lin- 
coln’s Inn Fields, W.C.2.) 

Tiron. No. 510,901. Class 8. Electric cables.— St. Helen’s Cable and 
Rubber Co., Ltd., Trading Estate, Slough. 

Readi-Rad. No. 510,988. Class 8. Radio-telegraphic and tel honic instru- 
ments and apparatus and parts thereof.—R. R., Ltd., 159, ough High 
Street, S.E.1. 

Primrose. No. 511,087. Class 8. Dry oe a ote cells, not for 
medical purposes.—N. Stanley, 8, Cranbroo oad, ord. 

“eal Flgee (design only). No. 511,332. All goods in Class 8.— 
National Accumulator Co., Ltd., 50, Grosvenor Gardens, S.W.1. sl 

Nuz. No. 509,263. Class 13. Electric switches (ordinary), plug x 
covers, electrical fusible cut-outs, &c.—Siemens-Schuckertwerke Gesellschaft, 
Siemenstadt, Berlin. (British representatives : Haseltine, Lake & Co., q 
Southampt Buildings, Chancery Lane, W.C.2.) 

Liver. No. 508,131. Class 16. Goods for electrical ag 7 made of 
celain and earthenware.—Liverpool Electric Cable ‘o., Ltd., Linacre 
.ane, Bootle, Lancs. 


— 
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New Work for Contractors. 


Particulars of new works and building schemes for the use of electrical installation 
contractors in search of work and all interested in the sale of electrical 
and allied plant and other products. 


Publication in this list is no guarantee that electrical work is 
definitely included. Alleged inaccuracies should be reported 
to the Editors. 


ABERDARE.—Extensions, Fedw Her Hospital; 


borough 
engineer. 
BECKENHAM.—Municipal offices (£83,000) for the U.D.C.; 
su&veyor. 
BILLERICAY (Essex).—Housing scheme (96) for the 
R ; surveyor. 


BRIDLINGTON.—Munieipal offices (£42,500); P. M. Newton, 
architect, Council ces. 

BRIGHTON.—Housés (50), Corporation estate, Rottingdean: 
borough engineer. Development, Heath Farm estate; 
Griffith, Smith, Wade & Riley. New road and widen- 
ings at Roedean (£52,250); borough engineer. 

CLEETHORPES.—School, for trustees, Beaconthorpe Primi- 
tive Methodist Church. 

COVENTRY.—Infectious diseases hospital, Pinlet estate; city 
engineer. Waterworks pumping station for the T.C.; 
Dr. H. Lapworth, engineer, 25, Victoria Street, West- 
minster (returnable deposit of £3). Works extensions 
for Alfred Herbert, Ltd., Edgkick; W. H. Jones and 
Son, Ltd., builders, Lockhurst, Lancs. 

CROYDON.—Houses (90), Ash Road; Chart, Son & Reading, 
Katherine Street. Houses (35), Covington Gardens; 
Thomas & Son, Chipstead. Children’s wards, Mayday 
Hospital; borough engineer. 

DEWSBURY.—Textile department for the borough E.C. 

DONCASTER.—School; H. M. Nowell, Ltd., builders, Bank 
Chambers, Stockton-on-Tees. Reconstruction and exten- 
sion of West Riding police local headquarters (£13,000) ; 
Whittington, Ltd., contractors. 

DUNDEE.—Police headquarters, Lochee Road; city engineer. 

EDINBURGH.—Offices, 143 and 145, Leith Walk, for James 
Bertram & Son, Ltd.; manager. 

ESSEX.—Schools, Romford (£16,000), Dagenham, Rainham, 
Upminster, Heybridge, Canvey Island, and Pitsey; 
extensions, Leytonstone Technical School (£40,000), 
Chelmsford Art School (£28,500), Hornchurch Village 
School (£21,000), and Leytonstone High School for 
Girls; and_ laboratory, County High School for Girls 
(£5,000); Essex county architect. 

GLASGOW.—Shops (10), Woodside, Aitkenhead, Cathcart; 
McTaggart & Mickel, builders. 

GRAYS.—Houses (34) for the U.D.C.; 
builders. 


GUILDFORD.—Houses (250), Westborough estate; borough 
engineer. Development of Park estate; Annesley, 
Brownrigg & Hiscock. 

HESTON AND ISLEWORTH.—Houses (140), Ellerdine Road; 
Geo. Wimpey & Co. Houses (158), Staines Road estate: 
P. Chase Gardener & Co., architects. Houses (68), Hes- 
ton Park estate; H. S. Bostock, architect. 

HUDDERSFIELD.—Houses (134), Almondbury; LL. Smith, 
architect, 26, Ramsden Street. 

HULL.—Mental institution, Winstead Hall estate; city 

architect. 

IPSWICH.—Re-erection of warehouse, electrically equipped, 
Princess Street and Queen Street, for Victor & Weeds. 

IRISH FREE STATE (Cartow).—Extension of Carlow Men- 
tal Hospital for Committee of Management; M. J. 
Cullen, quantity surveyor, 48, Grafton Street, Dublin 
(returnable deposit, £3 3s.). 

(WATERFORD).—Houses (57). Ferrybank, for the T.C.; bor- 
ough surveyor, 12, The Mall. 

{EDGEWORTHSTOWN, Co. LonGForD).—Reconstruction of 
Clonbroney Church; R. M. Butler, architect, 82, Mer- 
rion Square South, Dublin. 

(Biackrock, Co. Dusttn).—Houses (36), Carysfort, for Civil 
Service Housing Association, Ltd.; T. J. Flynn, secre- 
tary, ©.S.H. Association, 19, Upper Merrion Street, 
Dublin (returnable deposit of £2 2s.). 

{LonerorD, Co. Loncrorp).—Additions to St. Mel’s Col- 
lege; Ashlin & Coleman, architects, 7, Dawson Street, 
Dublin, C.2 (returnable deposit of £3 3s.). 

(Atny, Co. Kiipare).—Houses (35) for the U.D.C.; Dennis 
Heaney, borough engineer, Thurles, Co. Tipperary (re- 
turnable deposit of £10 10s.). : 


Brown Bros., 


KENT.—Schools, Crayford and Welling, for Kent E.C.; E. 
Salter Davies, director of education, Maidstone. 
LANCASHIRE.—Senior school, Walkden Street, Worsley 

(£45,000); Lancashire E.C. 
LINDSEY.—Senior school for Skegness E.C.; H. G. Gamble, 
county architect, Bank Street Chambers, Lincoln (re- 
turnable deposit of £2 2s.). 
LONDON (E.C.).—Rebuilding of bank, Lombard Street; 
Glyn Mills & Co. 7 
(StreaTHAM, S.W.).—Development of estate between High 
Road and Bishops Park Road; Wales, Ltd., builders. 
(Battersea, S.W.).—Motor showrooms and garage for 20) 
cars for Ward’s Garages, Ltd.; Stanley Dale, contrac- 
tor, Mitcham, S.W. 

(GuNNERSBURY, W.).—Church, Gunnersbury Road; OC. L. 
Saul, secretary and curate-in-charge of new Church of 


St. Mark. 

LOUTH.—Houses (82) for the T.C.; G. W. Horton & Son, 
builders, Horncastle. 

MANCHESTER.—Block of offices, Mosley Street; A. Win- 
stanley, architect. School, Mauldeth Road, Withing- 
ton; director of education, Education Offices, Deansgate 
(deposit of £2 2s.). R.C. school (300 places), near 
Christ Church; rector of St. John’s, Chorlton-cum- 
Hardy. Congregational church, Paris Wood estate; 
trustees. 

MIDDLESEX.—X-ray department, North Middlesex Hospital 
(£6,650); O. Diplock & Son, Enfield. 

MORECAMBE.—Development of estate, Lancaster Road; 
Harrison & Moere. 

MOTHERWELL.—Houses (44), Wishaw: burgh surveyor. 

NETHERTON (WisHAw).—Houses (72) for Lanarkshire 
C.C., with electrical work: P. C. Smith, architect, Dis- 
trict Offices, Hamilton. : 

NEWCASTLE.—Garage premises, Jesmond, for the United 
Automobile Services, Ltd.; Marshall & Tweedy, archi- 
tects, 54, Grey Street. : 

NORTHALLERTON.—Sewage disposal works, Osmotherley : 
T. G. Easdale, R.D.C. surveyor. 

NOTTINGHAM.—Repair depét for the Associated Equipment 
Co.: W. B. Starr and E. B. H. Hall, architects, 12, 
Victoria Street. 

OXFORD.—ILabour exchange, George Street, for H.M. Office 
of Works, King Charles Street, London, S.W. 

PETERBOROUBH.—Housing scheme (47) for the T.C.; 
W. H. A. Court, city engineer (returnable deposit of 


£2 s.). 

PLYMOUTH.—Development of Lipstone estate; Prance and 
Prance. Houses (19), Clinton Avenue; A. N. Coles and 
Sons, Ltd. 

PRESTON.—Fire station (£20,000) for the T.C. } 

RAWTENSTALL.—Housing scheme, Burnley Road, Lumb-in- 
Rossendale: borough surveyor, Town Hall. 

ROCHESTER. Houses (40) and flats (40) for the T.C.; 
A. V. Stinton, builder, Rainham, Kent. 

ROMFORD.—Housing scheme (40) for the R.D.C.; surveyor. 

SALOP.—Schools, Wrockwardine Wood, Madely, and Hodnet, 
and extensions, Wem (£6,668), for the E.C.; director 
of education, Shrewsbury. 

SHEFFIELD.—Schools, Storrs; W. G. Davies, architect, 
Town Hall. 

STAFFORDSHIRE.—School extensions, Audley and Cheadle, 
for Staffs. E.C.; F. A. Hughes, director of education, 
Stafford (returnable deposit on each contract of £4 4s.). 

STOURBRIDGE.—Isolation hospital extensions; H. E. 
Folkes, architect. 

SUDBURY.—Wesleyan church; trustees. 

SUNDERLAND.—School (£36,000), Grangetown;_ secretary 
to the E.C. Deep-water quay (£350,000); Joint Com- 
mittee of the Sunderland Corporation and the. River 
Wear Commission. 


SWANSEA.—Nurses’ home and admission block, Mental In- 


stitution; Swansea and Merthyr Joint Hospital Board. 
WADDON.—Works extension, Stafford Road; Waddon Con- 


® crete Co. 
WEST RIDING.—Schools, Cortonwood, Royds Green, Whit- 
wood, Brampton, Bierlow, and Harrogate; H. Wor- 
mald, architect, County Hall, Wakefield. 
WOKING.—Houses (60) at Westfield, for U.D.C.;. U.D.C. 


urveyor. 

YORK. Houses (124), Burton Stone estate (£46,748); Paul 
Rhodes, Ltd.. Leeds. Houses (46), Tuke Avenue; } 
Shepherd & Son, Ltd. 
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